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FURTHER OBSERVATIONS WITH A NEW METHOD FOR CULTIVAT- 
ING TUBERCLE BACILLI: A COMPARISON WITH GUINEA 
PIG INOCULATION AND PETROFF’S METHOD* 


. J. Corrper, M.D., Pu.D., ann Nao Uyer, Pu.D., Denver, CoLorapo 


PART I 

ay TO the present time two methods have surpassed culture methods for 

the detection of tubercle bacilli in the experimental and clinical study of 
tuberculosis. The microscopic examination for stained bacilli in smears or 
sections is the most favored, probably because of its ease of manipulation, 
but it lacks the delicacy of the more expensive guinea pig inoculation method. 
In the experimental laboratory the culture method has proved itself adapt- 
able to many uses and a valuable means for isolating bacilli, thus making it 
unreplaeeable by either staining methods or animal inoculation. The satis- 
faction of watching a growth of bacilli develop on the culture medium is 
gratifying especially in comparison with any method of animal inoculation. 
Since, however, culture methods in the past merited neither speed nor delicacy 
it was hardly to be expected that they would come in general practical use. 
In earlier publications,' however, a new method was described by us for the 
isolation of tuberele bacilli from contaminated tuberculous materials which 
in preliminary tests fulfilled the requirements necessary to suggest the possi- 
bility of its use as a substitute for the guinea pig inoculation method. At 
that time it was reported that of the various reagents used for the primary 
isolation of tuberele bacilli from contaminated tuberculous materials, sul- 
phurie acid and hydrochloric acid were found superior to any other reagents 
tried, including sodium hydroxide, for destroying the undesirable contami- 

*Research Department, National Jewish Hospital at Denver, Colorado. 


Read before the Seventh Annual Convention of the American Society of Clinical Pathol- 
ogists, Minneapolis, Minnesota, June 8, 9, and 11, 1928 
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nators present. Standard crystal violet or methyl violet of the American 
dyes was found serviceable in replacing the prewar Griibler’s gentian violet, 
and in the same concentration, for preparing Petroff’s gentian violet egg 
medium. Crystal violet potato cylinder medium was found superior to gentian 
violet egg medium, Dorset’s egg medium, Petroff’s gentian violet egg medium, 
glycerol-agar and Long’s nonprotein medium, in favoring the growth of the 
bacilli when present in small numbers. The other media were found service 
able in this respect in the order given above. The new method for the isola 
tion of tubercle bacilli consisted in using an equal volume of 6 per cent 
sulphuric acid at 37° C. for thirty minutes in the preliminary treatment of 
the tuberculous material, and erystal violet potato cylinder medium for eul 
turing the bacilli. The erystal violet potato medium was prepared by im 
mersing clean potato cylinders in 0.0015 per cent standard crystal violet in a 
1 per cent solution of sodium carbonate for one to two hours and autoclaving 
the potato cylinders for thirty minutes at 15 pounds pressure after placing 
in a sterile culture tube containing 1.5 ¢e.c. of 5 per cent glycerol broth. Since 
the appearance of our earlier reports, we have been engaged in attempts to 
simplify the medium and to evaluate the new method further in practical 
tests with sputums, urines, and animal tissues. The following report will be 
eoncerned with the findings obtained thus far in these studies. 


ATTEMPTS TO IMPROVE AND SIMPLIFY THE CRYSTAL VIOLET POTATO CYLINDER 
GLYCEROL BROTH MEDIUM 


Since the original potato cylinder medium containing the 1.5 e.c. of 
glycerol broth did not appear to us to be as convenient as an entirely solid 
medium for isolating tubercle bacilli, an attempt was made to prepare a 
medium in which ground potato was incorporated with agar-agar and in 
which other ingredients were used in varying proportiors for the purpose of 
learning the most efficient combinations suited to the purpose of supporting 
the growth of the tubercle bacilli. 

The first experiments in this series were concerned with finding the most 
suitable combination of ground potato, glycerol, and broth in agar-agar for 
enhancing the growth of tubercle bacilli. 

a. The Optimum Proportion of Ground Potato in Glycerol Agar Mediuns 
for the Growth of Tubercle Bacilli—A standard medium (‘‘S’’) consisting of 
13.4 per cent of 4 times ordinary strength (4x) broth (containing 12 grams 
beef extract, 40 grams of peptone, and 20 grams of sodium chloride diluted 
to 1000 c.c. with tap water), 2.0 per cent pure glycerol, and 1.1 per cent agar- 
agar were mixed with different proportions of freshly ground potato (ranging 
from 5 to 60 per cent) and distilled water. After mixing well, the medium 
was neutralized by means of 10 per cent sodium carbonate (c. p. anhydrous 
solution using litmus paper as a test. The mixture was then sterilized in an 
autoclave at 15 pounds pressure for thirty minutes (excessive heating was 
avoided as this has been found to have a destructive influence upon thie 
growth promoting properties of the potato for tubercle bacilli). In order to 
test the efficiency of these mixtures for supporting the growth of tubercle 
bacilli, the tubes of medium were seeded with three different strength sus 
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persions of virulent human tubercle bacilli (Gluckson), containing 1 mg., 
0.000,1 mg. or 0.000,001 mg. of bacilli per cubie centimeter. 

The results of these cultural studies after four weeks with the 1.0 mg. 
per ¢.e. seeding, six weeks after the 0.000,1 mg. per e.c. seeding, and ten 
weeks after.the 0.000,001 mg. seeding are recorded in Table I using as con- 
trol the potato cylinder medium without crystal violet. 


TABLE I 


THE GROWTH OF VIRULENT HUMAN TUBERCLE BACILLI ON GLYCEROL AGAR NUTRIENT MEDIUM 
CONTAINING DIFFERENT AMOUNTS OF GROUND POTATO 

MOUNT OF BAG ILLI IN MG, PER C.C. 
IN SUSPENSION USED FOR SEEDING 





CULTURE MEDIUM CULTURE MEDIUM 
— oT ae ¥y U.00U,] } wt Q00,001 

Control: Potato eyilinder medium without erysla a a 

violet | a” | 2 1 
‘S’’ (standard glycerol agar broth medium) + 60% | 

ground potato 3 2 0 
‘s"* 50% ground potato 4 ; Z 
‘S’’? + 20% ground potato 3 2 2 

‘— 10% ground potato 2 2 1 

‘Ss o% ground potato l 1 0 


*The arbitrary grading from 0 to 4 indicates the approximate amount of growth ob- 
tained from an average of 10 or more tubes see led in each case and in most cases the experi- 
ment was duplicated a second time. In the 1.0 column the readings recorded are after four 
wecks incubation, in the 6.000,1 mg. column after eight weeks, and in the 0.00.,001 mg. 
column after ten weeks incubation. 

The findings recorded in Table I make it evident that tuberele bacilli 
grow best on a medium containing, in addition to the usual irgredients of 
5 per cent glycerol broth agar, about 30 per cent ground potato. On this 
medium a better growth was obtained than on the plain broth potato cylinder 
medium without erystal violet, which would seem to require elucidation in 
view of the fact that this medium is not selected in the final analysis when 
choosing a method for isolating tubercle bacilli. The explanation lies in the 
fact, however, that crystal violet incorporated in the 30 per cent ground 
potato glycerol broth agar medium exerted a far more deleterious influence 
on the growth of the tubercle bacilli than that used with the cylinder medium. 

b. The Glycerol Concentration in the Medium.—Since in isolating tubercle 
bacilli, especially when present in small numbers, any slight variation in 
composition of medium may mean a diminished power of the bacilli to grow, 
it was deemed advisable to test all the components of the medium including 
the glycerol: Therefore varying amounts from 1 to 5 per cent were added 
to a basic medium (B) consisting of ground potato 20 per cent, broth (4x) 
13.4 per cent and agar 1.1 per cent. The culture medium was reutralized to 
litmus by means of a 10 per cent solution of sodium carbonate (c. p. an- 
hydrous) and it was then sterilized by autoclaving for thirty minutes at 15 
pounds pressure. The results of this study are recorded in Table II. 

It is to be noted from the data recorded in Table II that with heavier 
seeding the virulent human tubercle (Gluckson) bacilli grew best on the 
ground potato broth agar medium containing 4 per cent glycerol while after 
lighter seeding (0.000,001 mg. per c.c.) the medium containing 2 to 21 per 
cent of glycerol proved more suitable. 
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This experiment was duplicated, using, in place of the human bacilli, a 
virulent strain of bovine tubercle bacilli and the findings are recorded in 


Table III. 

The findings in Table III indicate that virulent bovine tubercle bacilli 
with heavier seeding (1 mg. per ¢.e.) grew best in the potato. broth agar 
medium containing 4 per cent glycerol while after seeding with small num- 
bers of bacilli they grew best with a concentration of 2.0 to 2.5 per cent 
of glycerol. 


TABLE II 


Tue GROWTH OF VIRULENT HUMAN TUBERCLE BACILLI ON THE Potato BrorH AGAR MEDIUM 
CONTAINING VARYING AMOUNTS OF GLYCEROL 
\MOuNT OF BACILLI IN MG, PER C.f 


SEEDIN( 


IN SUSPENSION USED FOR 
CULTURE MEDIUM CULTURE MEDIUM 
1.0 | 0.000,1 0,000,001 


Control: Potato cylinder broth medium without 
erystal ivlet 
al a ato broth agar medium 5 glycerol 
“<7 t glycerol 
“«“@ oy > 3 lyeerol 
‘cB’? + BM glycerol 
se’? + 3 yeerol 
‘¢B + lyeerol 
m 0 to 4 indicates the approximate amount of growth obtain 
each case, In the 1.0 column the readings 
0.000,1 mg. column after eight weeks, and 


*The arbitrary grading fro 
from an average of 10 or more tubes seeded in 
recorded are after four weeks incubation, in the 
in the 0.000,001 mg. column after ten weeks incubation 


TABLE ITI 


ON THE PoTatTo Broth AGAR MeEpDt 


THE GROWTH OF VIRULENT BOVINE TUBERCLE BACILLI 
CONTAINING VARYING AMOUNTS OF GLYCEROL 


AMOUNT OF BACILLI IN MG. PER C.¢ 
IN SUESPENSION USED FOR SEEDIN 


CULTURE MEDIUM CULTURE MEDIUM 
1.0 0.000,] 0.000 O01 
Control: Potato cylinder broth medium  withou _ oe 1 
erystal violet 

‘cB? (potato broth agar medium + 5% glycerol 
‘cB’? + 4% glycerol 
66”? - 3% glyee rol 
‘sR’? 4 214,% glycerol | 3 
‘B+ 2% glycerol 3 | 2 
**B’’? + 1% glycerol 2 1 

*The arbitrary grading from 0 to 4 indicates the approximate amount of growth obtained 
tubes seeded in each case. In the 1.0 column the readings 


from an average of 10 or more 
column after eight weeks, 


recorded are after four weeks incubation, in the 0.000,1 meg. 
in the 0.000,001 mg. column after ten weeks incubation, 


e. The Broth Concentration in the Medium.—lIn order to test the effect 
of the broth concentration in the glycerol potato agar medium upon the 
growth of tubercle bacilli a basie medium (‘‘M’’) was prepared containing 
20 per cent ground fresh potato, 2 per cent pure glycerol, and 1.1 per cent 
agar-agar. To this was added varying amounts from 5 to 3 per cent of 4X 
beef broth, containing 12 gm. of Liebig’s Beef Extract, 40 gm. of Bacto- 
peptone, and 20 gm. of pure sodium chloride in 1000 ¢.c. of tap water. The 
media after sterilization in the autoclave at 15 pounds for three minutes was 
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seeded with large and small amounts of virulent human tubercle bacilli and 


ineubated for two months with the results recorded in Table IV. 
The findings recorded in Table IV indicate that higher concentrations of 
broth added to glycerol potato agar mediums have a retarding influence upon 


erowth of the virulent human tubercle bacilli while in the presence of 


the 


individual components of glycerol broth potato cylinder medium 


Fig. 1 The effect of the 
seeding with 0,000, 1 mg 


upon the growth of virulent human tubercle bacilli eight weeks after 
uspension., 
Tube 1. Glycerol broth potato cylinder mediun 
Tube 2. Broth potato cylinder medium without glycerol 
Tube 3. Potato cylinder medium with 5 per cent glycerol without broth. 
Tube 4. Potato cylinder medium with 0.9 per cent sodium chloride solution; no glycerol 
or broth. 


Tube 5. Potato cylinder medium without addition of liquids; no glycerol or broth. 


Fig. 2.—Growth of virulent human tubercle bacilli on medium containing 13.4 per cent 


1X broth, 2 per cent glycerol, 1.1 per cent agar and varying amount of ground potato, six 


weeks after seeding with 0.000, 1 mg. suspension. 
Tube 1. Glycerol broth potato cylinder medium. 
Tube 2. Glycerol broth agar medium “A” with 60 per cent ground potato. 
Tube 3. “A” with 30 per cent ground potato. 
Tube “A” with 20 per cent ground potato 
Tube 5. “A” with 10 per cent ground potato. 
Tube 6. “A” with 5 per cent ground potato. 


smaller amounts of from 5 to 10 per cent the growth occurred with the same 


vigor as upon the standard potato cylinder medium without erystal violet. 
It might justifiedly be asked at this time whether the addition of broth 














398 THE JOURNAL OF LABORATORY AND CLINICAL MEDICINE 


to the potato medium is necessary, since this was not touched upon in the 
foregoing studies. This will be given consideration later in the paper after 
we have presented the result of the study of optimum concentration of crystal 
violet capable of inhibiting the growth of the undesirable contaminators and 


still being innocuous to the growth and viability of the tubercle bacilli. 
d. The Crystal Violet Concentration in the Medium.—In order to deter- 
mine the efficiency of various concentrations of erystal violet for inhibiting 





Fig. 3.—The growth of virulent human tubercle bacilli on broth agar potato medium con 
taining 13.4 per cent 4X broth, 20 per cent ground potato, and 1.1 per cent agar with varying 
umounts of glycerol, three weeks after seeding with 1 mg. suspension. 





Tube 1. Glyceral broth potato cylinder medium. 

Tube 2. Broth agar potato medium “B” with 5 per cent glycerol. 
Tube 3. “B” with 4 per cent glycerol. 

Tube 4. “B” with 3 per cent glycerol. 


Tube 5. “B” with 2 per cent glycerol. 
Tube 6. “B” with 1 per cent glycerol. 





: 1.—The growth of virulent human tubercle bacilli on broth agar potato medium con 
taining 13.4 per cent 4X broth, 20 per cent ground potato, and 1.1 per cent agar with varyin 
amounts of glycerol, nine weeks after seeding with 0.000,001 mg. suspension. 

Tube 1. Glycerol broth potato cylinder medium. 
Tube 2. Broth agar potato medium “B” with 5 per cent glycerol. 


Fig 





Tube 3. “B” with 4 per cent glycerol. 
Tube 4. “B” with 3 per cent glycerol. 
Tube 5. “B” with 2 per cent glycerol. 
Tube 6. “B” with 1 per cent glycerol. 


the growth of the contaminators and permitting the unhampered growth 0 
tubercle bacilli the basic medium (‘‘M’’) was prepared containing 20 per 
cent ground fresh potato, 13.5 per cent 4X broth, 2 per cent glycerol, 1.1 per 
cent agar-agar, and 63.4 per cent tap water. To this medium was added 
varying amounts of standard crystal violet solution, using a 1 per cent alco 




















A NEW METHOD FOR CULTIVATING TUBERCLE BACILLI 399 


holic solution for this purpose, so that the medium contained amounts of 
erystal violet ranging from 0.02 per cent to 0.001 per cent. In order to 
determine the effect of these mediums upon the growth of tubercle bacilli, 
they were seeded with suspensions of virulent human tubercle bacilli contain- 
ing from 1.0 to 0.000,001 mg. of bacilli per cubic centimeter of suspension. In 
Table V are recorded the growth results from such seedings. 

The results recorded in Table V indicate clearly that a slightly better 
growth occurs on the control glycerol potato broth medium without crystal 





Fiz. 5.—The growth of virulent human tubercle bacilli on glycerol agar potato me lium con- 
taining 2 per cent glycerol, 20 per cent ground potato, 1.1 per cent agar and varying amounts of 
4X normal strength of broth, four weeks after seeding with 1 mg. suspension. 

Tube 1. Glycerol broth potato cylinder medium. 

Tube 2. Glycerol agar ground potato “C” with 30 per cent 4X broth. 

Tube 3. “C” with 20 per cent 4X broth. 

Tube 4. “C” with 13.4 per cent 4X broth. 

Tube 5. “C” with 10 per cent 4X broth. 

Tube 6. “C” with 5 per cent 4X broth. 





’ Fig. 6.—The growth of virulent human tubercle bacilli on glycerol agar broth potato me- 

lium containing 20 per cent potato, 13.4 per cent 4Xnormal strength broth, 2 per cent glycerol, 

1.1 per cent agar with varyinz amounts of crystal violet, four weeks after seeding with 1 mg. 

Suspension. 

Tube 1. Crystal violet glycerol broth potato cylinder medium. 

Tube 2. Glycerol agar broth potato medium “D” without crystal violet. 

Tube 3. “D” with 0.02 per cent crystal violet. 

Tube 4. “D” with 0.01 per cent crystal violet. 
5 
6 
7 


Tube 5. “D” with 0.002 per cent crystal violet. 
Tube “D”" with 0.0015 per cent crystal violet. 
Tube “D” with 0.001 per cent crystal violet. 


violet than it did on the cortrol potato cylinder broth medium without crystal 
violet whether seeded heavily (1.0 mg.) or lightly (0.000,001 mg.), while all 
the glycerol potato broth mediums containing crystal violet in amounts down 
to 0.0015 per cent caused a retardation of growth. 
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For the purpose of testing out the value of these same crystal violet con- 


dilution and centrifugation the sediment 


tamination in Table VI. 


TABLE IV 


taining potato agar mediums in the isolation of tubercle bacilli from contami- 
nated sources eight positive sputums were treated with an equal volume of 6 
per cent sulphurie acid for thirty minutes at incubator temperature and after 
was seeded on the mediums. The 


findings are recorded in summary form in pereentages of isolation and con- 


VIRULENT HUMAN TUBERCLE BACILLI ON GLYCEROL POTATO AGAR MEDIvU) 


NING VARYING AMOUNTS OF BEEF BROTH 


iV 


} 


~ 


OF BACILLI IN MG, FER CAC 


IN SUSPENSION USED FOR SEEDING 


IEDIUM 
1.0 
hout crystal Vioiet of 
agar medium) 30% 
] 
”) 
9 
3 
2 
o 


CULTURE MEDIUM 


~O.000.1. | 0.000 001 
fo 
] 0 
1 | 
2 | 


*4X Broth indicates a concentrated broth mixture containing four times the usual amounts 


Control: Potat« 
“me”? 
crystal violet) 
‘eR 0.02% 
om” 0.01% 


+ 0.0015% erystal violet 


0.001% 


THE GROWTH OF 
CONTAI 

CULTURE 
Potato eyiunder medium wit 
soe’? oH glycerol potato 

$X Broth 
sit tal 20% 4X Broth 
‘a’ 10% 4X Broth 
ad hs 5% 4X Broth 
of solid constituents as are 
beef extract 10 gm. peptone 
The arbitrary grading 

from iverage ’ 
recorded are after four weeks in 
in the 0.000,001 -, column t 


THE GROWTH OF VIRULENT 
CONTAINING V 


conta.ned in a commonly used 


I; 


iboratory broth or 4X (3 gm 


5 gm. sodium chloride) in 1000 c.c, tap water. 


fro 0 to 4 indicates the approximate amount of growth obtained 
In the 1.0 column the readings 


of 10 or more tubes seeded in each case. 


ubation, in the 0.000,1 mg 
fter ten weeks incubs:tion 
TABLE V 


HuMAN TUBERCLE BACILLI ON 


MOtL 


CULTURE MEDIUM 


Pevilnaeer meal 


(control glycerol pi 


ery stal violet 
erystal violet 


ervstnl violet 


*The arbitrary grading from 0 to 


an average of 10 or m 


0.000, 001 


recorded are after four week 
in the 


mg. column a 


containing 0.0015 per cent crystal violet. 
proved superior to the agar mediums but inferior to the potato eylinder 
medium. There are probably two factors accountable for the inferior quality 
of the ground potato medium as compared to the cylinder medium; the 


**M’’ + 0.002% erystal violet 


0.000.) | 0.000,0' ] 
um Without erystal viol 3* oe ] 
itato broth agar without 

$ 3 2 
0) 0 0 
0 0 0 

0 0 
0 1 ] 
4 2 | ] 


GLYCEROL POTATO BroTH AGA 
ARYING AMOUNTS OF STANDARD CRYSTAL VIOLET 


\ NT OF BACILLI IN) MG, PER C.( 
IN SUSPENSION USED FOR’ SEEDIN‘ 


column after eight weeks, ar 


CULTURE MEDIUMS 








ore tubes seeded in each case. 


s incubation, in the 0.000,1 mg. 


fter ten weeks incubation. 


4 inlicates the approximate amount of growth obtair 


In the 1.0 column the readings 


column after eight weeks, 


The findings recorded in Table VI indicate that crystal violet incorporated 
in the glycerol potato broth agar medium result in a decreased percentage of 
tubercle bacillus isolations from the positive sputums as well as an absence of 
striking improvement in destroying contaminators in serviceable concentra- 
tion of erystal violet as compared to the standard potato cylinder broth medium 
Petroff’s gentian violet egg medium 
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ereater inhibitory influence of the erystal violet in the agar medium being 


one and the other possibly being due to the diminished value of the potato as 
a nutrient medium for the tuberele bacilli when oxidative changes have oe- 
curred coincident with a darkening of the freshly ground potatoes whieh was 
almost unavoidable in this type of preparation. The possibility that enzy- 
matic (oxidase) oxidation destroyed the important active components of the 
potato for the growth of tubercle bacilli led to an experiment aiming to de- 
Stroy the aetion of these enzymes Therefore, before preparing the medium 
the whole unpeeled potato was first autoclaved at 15 pounds pressure for 
thirty minutes and was then peeled and ground and mixed with glycerol broth 
agar in the proportions of 30 per cent autoclaved ground potato, 13.5 per 
cent 4X broth, 2.5 per cent glycerol, 1.0 per cent agar, and 53 per cent tap 
water to form control medium ‘‘N’’ and to this was added varying propor- 
tions of crystal violet in concentrations from 0.01 to 0.0003 per cent. These 
mediums supported growth in the proportion revealed by the findings reeorded 
in Table VII 
TABLE VI 


ISOLATIONS AND CONTAMINATIONS FROM SPUTUM AFTER PRELIMINARY SULPHURIC ACID 
TREATMENT RESULTING ON GROUND VPotratTo BrotH AGAR MEDIUM CONTAINING VARYING 
AMOUNTS OF CRYSTAL VIOLET 


( LTURE RESUUL' N PERCENTAGE 
CULTURI [EDIT OS! \ ISOLATION OF aie : 
rURER( BACILI CONTAMINATIONS 
trol: ’otato evilinder broth medium 
0.0015% ervstal violet 66 13 
Petroff’s gentiann violet egg medium +7 13 
‘M’’ (control glycerol potato broth agar witl 
out erystal violet) ss 31 
'_”’ 0.01% ervstal violet () 3 
‘M’’ + 0.0020 ervstal violet 3 13 
‘M?? 4 0.001% ervstal violet 34 19 





*Five tubes of medium were seeded from each of the eight sputums on the different 
ediums tested. 


THE GROWTH OF VIRULENT HUMAN TUBERCLE BACILLI ON GROUND Potato AGAR MEDIUM 
PREPARED FROM AUTOCLAVED WHOLE POTATOES AND CONTAINING 
VARYING AMOUNTS OF CRYSTAL VIOLET 
AMOUNT OF BACILLI IN MG. PER C.C. IN 
SUSPENSION USED FOR SEEDING 





CULTURE MEDIUM CULTURE MEDIUMS 
: “1.0 _ ~ 0.000.1 , 0.000,001 
Control: Potato cylinder medium Without erystal 
violet 3 9 | 9 
Control: Potato cylinder medium with 0.0015% erys | 
tal violet ; 3 2 9 
‘N’’ (Control: Autoclavated potato agar medium 
without erystal violet) oO 2 2 
‘N’’ + 0.01% erystal violet 0 0 0 
0.002% erystal violet ] 1 1 
N? 0.001% ervstal violet 2 2 2 
i 0.0003% ervstal violet 3 3 3 





*The arbitrary gradings from 0 to 3 for the amount of growth of the tubercle bacilli on 
the mediums are not identical to those recorded in the previous Tables I to V but are arbi- 

rily uced to bring out finer differences in this tabulated study and therefore cannot be com- 
pared with the graded findings in the previous tables. The readings with the 1.0 mg. suspen- 
Sion seedings were made after four weeks incubation, with the 0.000, 1 mg. suspension seedings 


after eight weeks and with the 0.000,001 mg. after twelve weeks. 
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It is to be noted from the data presented in Table VII that the tubercle 
bacilli grew about equally well on the two potato cylinder mediums, with and 
without crystal violet, on the control medium ‘‘N”’ prepared from previously 
autoclaved whole potatoes, ground and mixed with glycerol broth and agar, 
and on the latter medium containing 0.000,3 per cent erystal violet. The same 
mediums were, therefore, used for the study of the isolation and contamina- 
tions developed from 8 positive tuberculous sputums after preliminary sul- 
phurie acid treatment as in the previous experiment recorded in Table V1 
These results are recorded in Table VIII. 

It is to be noted from the data recorded in Table VIII that the medium 
prepared from autoclaved whole potatoes ground and mixed with glycerol! 
broth and agar in suitable proportions and containing 0.0003 per cent erystal 
violet yielded results in per cent isolations and contaminations about equal to 
that of potato cylinder broth medium prepared with 0.0015 per cent erysta! 
violet. Greater amounts of dye in this medium were detrimental to growth for 
isolation purposes. 

TABLE VIII 


ISOLATIONS AND CONTAMINATIONS FROM SpuTUMS AFTER PRELIMINARY SULPHURIC ACID 
TREATMENT RESULTING ON Potato BrotTH AGAR MEDIUM, PREPARED FROM AUTOCLAVED 
POTATOES, CONTAINING VARYING AMOUNTS OF CRYSTAL VIOLET 
CULTURE RESULTS IN PERCENTAGI 


CULTURE [EDIUM POSITIVE ISOLATIONS FOR 


CONTAMINATIONS 
rUBERCLE BACILLI | 





Control: Petroff’s ge ntian violet egy medium 69" 19 
Control: Potato eylinder medium with 0.0015% 

erystal violet SS 13 
‘N’’ (Control: Autoelaved potato agar medi 

um without ervstal violet 75 28 
‘nN? O.010% erystal violet 0 0 
em” 0.0020 erystal violet 66 3 
“em?” 0.0019 erystal violet 66 19 
‘Ww’? O.0003% erystal violet S4 19 

*Five ilture tube were seeded from each of the eight sputums on the different mediu 


tested 


e. Growth of Tubercle Bacilli on Potato Without Broth.—In the studies 
recorded in an earlier part of this paper it was noted that broth added to potat 
mediums in high concentrations had a deleterious influence upon the growt! 
of the tubercle bacilli but that in low concentrations very little effect was 
noted upon their growth. This made it appear likely that the addition o! 
broth might not be essential in the potato medium and this is borne out bs 
the culture studies recorded in Table IX. 

Since these preliminary experiments indicate that the addition of broth is 
not essential to obtaining good growth on potato mediums, we have initiated 
a more extensive study of this with pure suspensions of tubercle bacilli as 
well as trying isolations from positive sputums. This study has not advanced 
sufficiently far to report completely at this time but will be reserved for a 
subsequent complete contribution. However, Table X, records the tests wit! 
the potato cylinder and varying amounts of glycerol from 1 to 5 per cent in 
the 1.0 to 1.5 ¢.c. of tap water, appear sufficiently conclusive to record at 
this time. 
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It is thus to be noted from the data recorded in Table X that the bacilli 
grew about equally well especially in the high dilutions of seeding regard- 
less whether broth was present in the solution at the bottom of the culture 
tubes into which the potato cylinders were dipped or whether sterile tap 


water containing 1 to 5 per cent glycerol was used for this purpose. 


TABLE IX 


Tne GROWTH OF TUBERCLE BACILLI ON GROUND PoraTo GLYCEROL AGAR MEDIUM IN THE 
ABSENCE OF BROTH 


AMOUNT OF BA@ILLI IN MG. PER €.C,. IN 
SUSPENSION USED FOR SEEDING 


CULTURE MEDIUM CULTURE MEDIUMS 
1.! 0.0001 ‘ “0.000.004 
Potato evlinder elyeerol broth medium without erysta 3 2 l 
violet 
Ground potato glycerolt broth agar medium 2 l 
Ground potato glycerol} agar medium without brotl { z l 
*The arbitrary grading from 0 to 4 indicates the approximate amount of growth obtained 
from an average of 10 or more tubes seeded in each case. In the 1.0 column the readings 
ed are after four weeks incubation, in the 0.000. 1 mg. column after eight weeks, and 
the 0.000,001 mg. column after ten weeks incubation 


‘This medium was prepared from autoclaved whole potatoes which were then mashed 
nd 30 per cent added to 1.1 per cent agar-agar, 13.4 per cent four times normal strength broth, 
per cent glycerol and 53.5 per cent tap water. 
tThis medium was prepared from autoclaved whole potatoes which were mashed and 
per cent added to 1.1 per cent agar-agar, 2 per cent glycerol and 66.9 per cent tap water 
no broth 


TABLE X 


THe GROWTH OF TUBERCLE BACILLI ON CRYSTAL VIOLET POTATO CYLINDERS DIPPED IN 
GLYCEROL SOLUTIONS WITHOUT BROTH 


\MOUNT OF BACILLI IN MG. 
IN SUSPENSION USED FOR SEEDING 





CULTURE MEDIUM CULTURE MEDIUMS 

FO 7 0.000... | 0.000,001 
ystal violet potato eylinder in 1 cc. 5% giveerol - citi —_ 

broth 4* » 1 

I Crystal violet potato cylinder) in 1 ¢.e. 5% 

glveerol in tap water 3 2 ] 

> in 1 ee. 4% glycerol water 3 2 1 

in 1 ce. 3% giveerol water 3 2 I 

in 1 ce. 20% vlyeerol water 3 : ] 

in 1 ce. 1% giveerol water 3 2 ] 


*The arbitrary grading from 0 to 4 indicates the approximate amount of growth obtained 
from an average of 10 or more tubes seeded in each case. In the 1.0 column the readings 
recorded are after four weeks incubation, in the 0.000,1 mg. column after eight weeks, and 
Ir 0.0.0,001 mg. column after ten weeks incubation 


The experiments in which the isolation of tuberele bacilli from contami- 
nated pathologie specimens was studied using the glycerol tap water crystal 
violet potato cylinders without broth as culture medium has not progressed 
sufficiently far to warrant a definite recommendation of this medium, al- 
though the foregoing study with suspensions is encouraging. 

Although the cooked ground potato erystal violet agar medium gave an 
efficiency about equal to the erystal violet potato cylinder broth medium, we 
prefer the erystal violet potato cylinder broth medium until a more exhaus- 
tive personal experience has disclosed no objections especially in uniformity 
of preparation of the cooked ground potato crystal violet agar medium. The 
details of preparation of this medium will, therefore, be reserved for a subse- 
quent brief report at which time further experiences with the tap water 
glycerol erystal violet potato cylinder medium will be reported. 
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PART II 


A COMPARISON OF THE NEW SuLpuuric Acip CrystTaL VIOLET Potato MEepiuM 
MetTuop WITH PetTROFF’s Soptum HyproxipgE GENTIAN VIOLET Eaa Mepium 
METHOD AND GUINEA PiG INOCULATION FOR THE ISOLATION AND DETEC- 
TION OF TUBERCLE BACILLI IN SputTUMsS, URINES AND ANIMAL TISSUES 


In order to determine the comparative value of the new sulphuric acid 
erystal violet potato medium method, Petroff’s sodium hydroxide gentian 
violet egg medium method and the sensitive guinea pig inoculation method for 
the isolation and detection of tubercle bacilli a series of microscopically posi 
tive and negative sputums, as well as urines, were used as test materials and 
in addition tissues (lung, liver, spleen, bone marrow, and kidney) from intra 
venously infected dogs and rabbits were submitted to analysis by these three 
methods. 

a. Detection of Tubercle Bacilli in Sputums.—In order to compare the effi 
ciency of the sulphuric acid crystal violet potato medium method with Petroff’s* 
sodium hydroxide gentian violet egg method on positive sputums, 93 micro 
scopically positive sputums were used as tests and 366 culture tubes wer 
seeded for each of the two methods. The summarized findings in this study 
are briefly recorded in Table XI. To have done guinea pig inoculation tests 11 


this series would obviously have been unnecessary so they were omitted. 


TABLE XI 


A COMPARISON OF THE SULPHURIC AcID CRYSTAL VIOLET POTATO CYLINDER METHOD 
PETROFF’S SopIUuM HYDROXIDE GENTIAN VIOLET EGG METHOD FOR THE ISOLATION 
oF TUBERCLE BACILLI FROM SpuTUMS MICROSCOPICALLY POSITIVE 





smenpalSsbzalze > a- - —- 
2 Sea we | & = fe | > oF = @ =~ oS 
3 ~ > rine l& , 4 . ~ = > 
z 5 FE/SePEISSS 18 2 ~ nS 
_ < = = = oe in 
- = - Si-~ Sm. Lz a 
& & fm 5, O|RFAZOCl|a B&B Si#S fa, vA eS 
> 5 2 = - Cm = == = - Se 
j ~ t= 4 > - = to = @ & ~ — a 
a ~ CE] ge Bia F 41 & & we on s & 
= eeSFrizAaAmSlagu,. Zl Zz ww Al Z, 
_ ma im? = x a = aku = = i ~~ ary : 
= 4 = 2 SselossBoleae it Rib 2n8!1 & as ae 
= Aomeliaea<abpDeliS&oea</a-<. <<] a zm < 
— o —~ROC|/RREHO/RPHeBHHa/&ZEF AZ| RP OF me 
ates a . 7. = Z. 6 a. c. 
Petroff ’s sodium hydroxide gentian 
violet egg medium method 129 35 27 7 3 $4. 
Sulphurie acid crystal violet potato 
cylinder method 265 72 75 20) 85 91.4 


The findings with Petroff’s method practically duplicate those previous!) 
recorded by other authors, and it is obvious, from the foregoing study and 
results recorded in Table XI, that the sulphurie acid crystal violet potato 
cylinder method gives a far greater number and percentage isolation from 
microscopic positive sputums. 

In order to compare the efficiency of the two culture methods with guinea 
pig inoculation on sputums, a series of nine microscopically doubtful sputums 
from positive cases of pulmonary tuberculosis were used. Petroff’s sodium 
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hydroxide gentian violet egg medium method gave growth in the ease of two 


of these nine sputums, while the sulphurie acid erystal violet potato cylinder 
method and guinea pig inoculation gave positive findings in agreement in 
five of the total nine doubtful microscopic sputums. The remaining four 
sputums were negative by all the above three methods. It is thus to be noted 
that with doubtful sputums from definite cases, the sulphurie acid potato 
method was in entire accord with the results of @uinea pig inoculation. There 
is, however, another important point worthy of mention at this time and that 
is that the guinea pig findings concurred with the sulphurie acid potato method 
in so far as the early appearance of positive findings only when the local glands 
were incised and smears examined for tuberele bacilli by staining methods, 


generalized disease with internal organ and splenie involvement in the guinea 





Fig. 7.—Isolation of tubercle bacilli from microscopically slightly positive sputum, afte! 
three weeks incubation, by the sodium hydroxide, gentian violet egg medium method (tube on 
left) and by the sulphuric acid, crystal violet potato cylinder method (tube on right). There 
W no growth from this sputum on the gentian v’olet ezg medium even after ten weeks incu- 
bation, while growth appeared on the potato cylinder medium as early as the third week on 


tubes planted. 


pig only develops several weeks later. Frequently smears from the glands are 
negative for tuberele bacilli in stained preparations and in many of these 
cases the sulphurie acid potato culture method yielded definite positive growth 
several weeks before the bacilli were found or definite generalized disease 
developed in the guinea pig. Petroff’s method when positive gave a growth 
in practically all eases only several or more weeks later than positive evidence 
developed by the other two methods. 

b. Detection of Tubercle Bacilli in Urines.—In order to compare the effi- 
ciency of Petroff’s method, the sulphurie acid erystal violet potato eylinder 
method and guinea pig inoculation for detecting tubercle bacilli in urines, 24 
specimens were collected and tested. Among these were positive and negative 
mieroseopie specimens. Of the 24 specimens of urine tested three gave posi- 
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tive cultures by Petroff’s method with evident growth occurring only after 
the fifth week in one sample, and the tenth and thirteenth week respectively 
in the other two. The sulphuric acid crystal violet potato cylinder method 
gave evident growth in ten of the twenty-four specimens of urine while 
guinea pig inoculation gave positive findings in eleven of the twenty-four 
specimens. The one urine, however, which proved positive by guinea pig 
inoculation and not by the new culture method was positive only in one 
guinea pig while a duplicate remained entirely negative for tuberculosis even 
after three months’ observation period. The failure of the culture method in 
this case may possibly have been due to the absence of tuberele bacilli from 
the inoculum used for seeding the culture tubes as was the case with t 
second guinea pig and this must therefore not necessarily be counted against 
the new culture method for detecting tuberele bacilli 

The earliest evidence for diagnostic purposes was possible with the new 
potato culture method, as evidenced by macroscopic growth of the tuberel 
bacilli on the medium, within the fourth or fifth week in the majority of th: 
eases, While by the guinea pig inoculation method a diagnosis could be mad: 
in the third or fifth week provided the infected local glands were opened 
and a smear of the pus examined microscopically for tuberele bacilli. Ge. 
eralized disease in the guinea pig with involvement of the spleen only oc 
curred several weeks later. The above findings, therefore, indicate that th: 
sulphurie acid erystal violet potato eylinder method is as efficient and as 
reliable as the guinea pig inoculation method for the detection of tubercle 
bacilli in sputums and urines. 

e. Detection of Tubercle Bacilli in Infected Tissues —The efficiency of 
sulphurie acid erystal violet potato eylinder as compared to Petroff’s method 
and guinea pig inoculation was also borne out in tests with infeeted anima 
tissues. For this part of the study 20 dogs and 20 rabbits were given intra 
venous injections of virulent human tuberele bacilli in varying graded amounts 
of 1.0, 0.01, 0.000,1, 0.000,001, and 0.000,000,01 mg. in fine suspension in steril: 
saline solution. These animals were then divided into two series, one being 
killed one week after infection and the second one month after infectio1 
Tissues from five organs, e.g., lung, liver, spleen, kidney, and bone marrow, 
from each animal were examined. After being ground fine and mixed wit! 
sterile 0.9 per cent sodium chloride solution, approximately equal parts wer 
used for the detection of tubercle bacilli by Petroff’s method, the sulphuric 
acid erystal violet potato method and guinea pig inoculation. Specimen 
results of these studies are recorded in Tables XII, XIII, and XIV chosen 
random from a large number of like test experiments with the tissues fron 
rabbits and dogs but showing some significant findings. 


The data obtained from the tissue studies in which dog’s and rabbit's 


orgars were used as tests and specimens of which are reeorded in Tables 
XII, XIII, and XIV revealed that in general most of the results of guinea pig 
inoculation were in accord with the findings in the sulphurie acid pot 
eylinder culture method. At times, however, when the bacilli were spa 
in the tissues, due to the small amount given intravenously to the anima 
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the sulphuric acid potato method would give positive findings while the 
guinea pig inoculation method was negative, and vice versa. 

Since in earlier studies a comparison was made between the erystal violet 
potato cylinder broth medium and Petroff’s gentian violet egg medium which 
proved the former medium to be far superior for promoting the growth of 
small numbers of tubercle bacilli seeded thereon than the latter it was also 
deemed advisable to perform comparative tests of the sodium hydroxide used 
in Petroff’s method for the preliminary treatment of tuberculosis materials 
and the sulphuric acid used in the sulphuric acid potato method. In addition 


TABLE XII 


A COMPARISON OF GUINEA Pig INOCULATION AND THE H,SO,—PotTato CULTURE METHOD WITH 
PETROFF’S METHOD FOR THE DETECTION OF TUBERCLE BACILLI IN RABBIT TISSUES 





PETROFF’S METHOD ,EW METHOD GUINI Pigg IN IC. LATION 
\NTEMORTEM POSTMORTEM 
TISSUES FROM j;ROWTH EVIDENCE] GROWTH EVIDENCI DIAGNOSIS DIAGNOSIS 
RABBIT INFECTED CONCLUSIVE CONCLUSIVI EVIDENCE NO! ( EVIDENC! 
INTRAV. (1 CONCLUSIVE) * CONCLUSIVE) 
MONTH) WITH 1.4|—————— - - — a 
* NO. OF WEEKS 
MG. VIR. HUMAN NO. OF WEEKS | NO. OF WEEKS NO. OF WEEKS ; nies 
= ie oP \FTER INOCULA 
TUBERCLI BACILLI |APTER INOCULATION |AFTER INOCULATIO \FTER INOCULATION 
| TION 
SSZBS4SEGCCEMIZC&€ aT EC I2 S45 61 SH 6 16 
Bone marrow sy v0 VU VU 0 vu 0 vu iv VVUUVUUY VU UV UU Ff # | _— + 
Kidney 10000000 +/0 ? +3 ore r QO 
Liver 0000000 01/00 2? iOor,te?re 9 rm 
Lung 10 000000 0/004 t Ee 8 . +(?)t 
g } 
Spleen 9000000 0)/0 00 10 0 f ? | + 





*By antemortem diagnosis is desiznated the local gland involvement following subcuta- 
neous injection. When the enlargement of the local glands warranted, they were incised and 
examined for the presence of tubercle bacilli and when present the animal was sacrificed within 
1 week or two and examined for generalized disease which is then recorded under Postmo.tem 
Diagnosis Only three gradings are used in these tabulations O, negative: ?, the diagnoss is 
uncertain or glandular enlargement was insufficient to make a definite diagnosis: and 4+, the 
presence of definite growth of bacilli, definite glandular involvement or generalized tuberculosis 
dependent upon the column under which recorded. 

In this guinea pig most of the glands (inguinal, retroperitoneal, and tracheal) were en- 
larged but no bacilli were found in smears and the spleen and rest of the organs were not 
tuberculous, 


TABLE XIII 


A COMPARISON OF GUINEA PIG INOCULATION AND THE H,SO,—PorTato CULTURE METHOD WITH 
PETROFF’S METHOD FOR THE DETECTION OF TUBERCLE BACILLI IN RABBIT TISSUES 











PETROFF’S METHOD NEW METHOD GUINE\ PIG INJCULATION 
FROM ANTEMORTEM | POSTMORTEM 
‘FECTED [GROWTH EVIDENCE] GROWTH EVIDENCI DIAGNOSIS DIAGNOSIS 
‘Vv. (1 CONCLUSIVI CONCLUSIVI (EVIDENCE NOT | (EVIDENCE 
MONT WITH O.O1} CONCLUSIVE )* CONCLUSIVE) 
- = MAN | NO. OF WEEKS | NO. OF WEEKS | NO. OF WEEKS | NO. OF WEEKS 
—_ ae 34567814/2345678514/234567816) 6 £6 
sone marrow | 00000 00 0 ia 0 ou 0 0 0 u 00000 00 0 | 0 
Kidney 10000000 010000000 0/0 000000 0 | 0 
Liver 16 000004 +1600000+4+ +106000000 @ } 0 
Lung 10000004 4+/000++++ +/004++4++4 ‘ 
Spleen 19666660 616604444 419 € 44444 + | 4 





antemortem diagnosis is desiznated the local gland involvement following subcuta- 
ye ‘ my When the enlargement of the local glands warranted, they were in ised and 
nae nine or the presence of tubercle bacilli and when present the animal was sacrificed within 

eek or two and examined for generalized disease which is then recorded under Postmortem 


Diagnosis, Only three gradings are used in these tabulations O, nevative; ?, the diagnosis is 


uncertain or glandular enlargement was insufficient to make a definite diagnosis: and +, the 


ance of definite growth of the bacilli, definite glandular involvement or generalized tuber- 


dependent upon the column under which recorded. 
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it was considered advisable to determine whether a residence on Petroff’s egg 
medium as well as the erystal violet potato cylinder may not exert a detri- 
mental influence upon the bacilli from tuberculous tissues planted on these 
mediums. The results of these tests using the guinea pig as test animal for 
determining the viability of the bacilli is recorded in Table XV. 

It is clearly evident from the data recorded in Table XV that both the 
sodium hydroxide treatment and the culturing of the prepared plant on th: 
gentian violet egg medium as prescribed for Petroff’s method have a slight 


but definite detrimental influence upon the viability of small numbers o! 
tuberele bacilli contained in both the spleen of the rabbit and the liver ot 


the dog as determined by guinea pig inoculation, which injurious effeet upon 





Fig. 8.—A comparison of cultures from the spleen of rabbits, intravenously infected 
virulent human tubercle bacilli, eight weeks after isolation by Petroff’s method (Tubes 
4) and by the sulphuric acid, crystal violet potato cylinder method (Tubes 1 and 3) rt 
isolation in Tubes 1 and 2 was from a rabbit given an intravenous injection of 1 mg. of ba 
and in Tubes 3 and 4, 0.01 mg. Tubes 1 and 3 revealed growth as early as the third 
while Tubes 2 and 4 were still negative after twelve weeks incubation. 


y 


the bacilli was not evident after the sulphurie acid treatment and seeding 





upon the erystal violet potato cylinder broth medium. These findings ac- 
count for the greater delicacy of the sulphuric acid potato method as com- 
pared to the sodium hydroxide gentian violet egg method as well as tor 
the higher percentage isolations from sputums, urines, and animal tissues 
obtained with the former method. These data, recorded in Table XV, also 
again emphasize the efficacy of the sulphuric acid potato method for isolating 
tubercle bacilli from materials infected with tubercle bacilli and its equality 
in percentage isolations to the guinea pig over which it has many advantages 
especially in convenience of examination and maintenance. 
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Fig. 9.—A comparison of cultures from the liver of dogs intravenously infected with 
virulent human tubercle bacilli, eight weeks after isolation by Petroff's method (Tubes 2 and 
1) and by the sulphuric acid, crystal violet potato cylinder method (Tubes 1 and 3). The 
isolation in Tubes 1 and 2 was from a dog given an intravenous injection of 1 mg. of bacilli 
and in Tubes 3 and 4, 0.01 me Tubes 1 and 3 revealed growth as early as the third week 
While Tube 2 revealed a sparse growth at eight weeks as shown above and Tube 4 was nega- 


tive to the twelfth week 


TABLE XIV 


A COMPARISON OF GUINEA PIG INOCULATION AND THE H,SO,—Poraro CULTURE METHOD WITH 
PETROFF’S METHOD FOR THE DETECTION OF TUBERCLE BACILLI IN DoG TISSUES 





TISSUES FROM PETROFF sS 1ETIiOD NEW METHOD GUIN} PG AINJCULATIO! ss 
DOG INFECTED | ANTEMORTEM | POSTMORTEM 
INTRAV. (1 GROWTH EVIDENCE) GROWTH EVIDENCE DIAGNOSIS | DIAGNOSIS 
MONTH) WITH CONCLUSIVI | CONCLUSIVE (EVIDENCE NOT (EVIDENCE 
0.000,1 MG. VIR. CONCLUSIVE)* | CONCLUSIVE) 
HUMAN TUBERCLI NO, OF WEEKS NO. OF WEEK “NO OF WEEKS NO. OF WEEKS 
a 234567 S14|\234567814/234567816| 6 16 
Bone marrow Oo0oo 0 00 0 OGIivvveOOO0 UO 0000080 0 Uv _ 0 
Kidney 0000000 0D1/0000000 0)/0000000 04] 0 
Liver 0000000 0100 ' \ + 100272? (Died) | 0) 
Lung 0000000 010000 ers. fo ae oe ae Se ee 
Spleen i0d000000 O10 00 4 +++4/0000000 0 | ++ 





*By antemortem diagnosis is designed the local gland involvement following subcuta- 
neous injection. When the enlargement of the local glands warranted, they were incised and 
examined for the presence of tubercle bacilli and when present the animal was sacrificed within 
1 week or two and examined for generalized disease which is then recorded under Postmortem 
Diagnosis. Only three gradings are used in these tabulations O, negative; ?, the diagnosis is 
uncertain or glandular enlargement was insufficient to make a definite diagnosis; and +, the 
presence of definite growth, definite glandular involvement or generalized tuberculosis dependent 
upon the column under which recorded 

J Although this animal revealed a slight nodular lesion in the abdominal wall after the 
e'ehth to tenth week there developed no enlargement of the local glends and at postmortem 
after four months there was found only a slight splenic involvement with several small tuber- 
cles but no enlargement of this organ and no involvement of the other organs. The retroperi- 
toneal and tracheal glands were also slightly enlarged but not significantly so. 
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A NEW METHOD FOR CULTIVATING TUBERCLE BACILLI 411 


SUMMARY AND CONCLUSIONS 


For the isolation of tubercle bacilli from contaminated tuberculous mate- 
rials, such as urines, sputums, and tissues, the sulphurie acid erystal violet 
potato eylinder method is superior to the sodium hydroxide gentian violet 
egg medium method and equal in efficiency to the guinea pig inoculation test. 
Small numbers of tubercle bacilli in tissues (dog’s liver and rabbit’s spleen) 
are not appreciably affected by the preliminary treatment with an equal 
volume of 6 per cent sulphurie acid at 37° C. for thirty minutes used to destroy 
the contaminators nor by planting on the crystal violet potato eylinder medium 
while an equal volume of 3 per cent sodium hydroxide for twenty minutes at 
37° C. has a slight detrimental influence upon the tuberele bacilli which is 
further enhanced by seeding on gentian violet egg medium as prescribed in 
Petroff’s method. 

Ground fresh potatoes suffer changes during grinding and exposure to 
air which makes them less suitable im the preparation of glycerol agar 
mediums for growing tubercle bacilli than like mediums made from potatoes 
ground and mixed with the medium after having been autoclaved for thirty 
minutes at 15 pounds pressure. In the preparation of the erystal violet potato 
cylinder medium the amount of glycerol, from 1 per cent to 5 per cent, in 
the broth or tap water used, has no appreciable influence upon the growth 
of the tuberele bacilli on this medium. It appears from preliminary studies 
that tap water containirg the glycerol can be substituted for the glycerol 
broth in the preparation of the medium. Likewise it appears that a glycerol 
erystal violet potato agar medium in which the potatoes were autoclaved be- 
fore being ground may be substituted for the erystal violet potato cylinder 
broth medium used for isolating tuberele bacilli. This is being more exhaus- 
tively studied. The glycerol content in this medium, however, requires to be 
about 2 to 2% per cent. If broth is used in the preparation of this medium 
it must not be used in excess. The most favorable concentration of crystal 
violet added to this medium neutralized with sodium carbonate solution is 
about 0.000,3 per cent, whereas with the potato cylinder medium the cylinders 
are best dipped in 0.0015 per cent dye containing 1 per cent sodium carbonate. 

The sulphurie acid erystal violet potato method for isolating and deteet- 
ing tuberele bacilli possesses mary advantages over guinea pig inoculation 
including the possibility of repeated observations, economy of performance, 
availablility of a eulture, when positive, for determining the type of bacilli 
present as well as adding a feeling of confidence and certitude in the findings. 
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DISCUSSION 
Dr. Henry C. Sweany.—I am much gratified to hear of this work that Dr. Corper has 
been doing. I must say that we have been working along the same line and just in a fi 
words I should like to state some of our findings. We also soon found out that the Petro! 


method fails to give the best results. In a series of sinuses and glands and various other 


pathologie specimens from our institution we obtained a 4 per cent growth and by a mediun 


that we have been working on ourselves, we obtained 47 per cent growth. There is 1 
question about the inadequacy of the Petroff method for fine results. As I was coming dow: 
this morning I heard some one state that one of his medical instructors told him that 8° 
per cent of bacilli from the sputum were dead. I should hate to have one per cent injecté 
into me. Where you have the proper culture medium and where you use a proper techr 
you can get practically all of them to grow. They are all virulent. We use an egg med 
making it with a great deal of care. We substitute milk in place of the water, and cream 
instead of the glycerol. Bovine bacilli grow well on this medium even fresh from bov 
lesions. We have felt that the greatest drawback to the Petroff’s method was due to t!] 
gen‘ian violet, and we have improved it by adding milk and cream. Our results are con 
parable with Dr. Corper’s. 

Dr. A. H. Sanford.—1 should like to ask Dr. Corper a few questions. I have 
this question before. What about the culture of the tubercle bacilli in the urine espee 
where you have a small quantity of urine and you want to get the most from the mater 
and are unable to demonstrate any acid-fast bacilli. Just what technical procedure wo 
you follow to be sure that you could substitute your culture method for guinea pig ino 
tion. I should like to ask if you have made any study at all of ‘*Much’s Granules.’ 

Dr. H. J. Corper (elosing).—Time did not permit reading the entire paper wl 
presents many additional details and will answer many questions regarding the new met 
The sulphurie acid potato method is used with urine, sputum, and tissues. The potato met 
has proved to be speedier of performance, more satisfactory when reading results and eq 
in efficiency to the guinea pig. With your permission I will read a paragraph on urine fr 
our paper. (See manuscript, ‘‘ Detection of Tubercle Bacilli in Urine.’’) In some euses 
of genitourinary tuberculosis tubercle bacilli can be found in the centrifugated sediment by 
microscopic examination, but in the absence of a positive microscopic finding we resort to 
eulture which has then proved positive in many additional specimens. 

Errors can be obviated by using a simplified teehnie and with reasonable precaut 


such as avoiding dirty corks or test tubes. The use of new slides is advised beeause tuber 


bacilli may stick to slides and cause confusion in findings. In the new culture met 
we have stressed the simplification of technic. Potato and glycerin with a small amount 
erystal violet composes the medium; sulphuric acid and the medium completes the essent 
to the method. 

In reply to the question regarding Much’s granules I might remind you that 
acid-fast bacilli are of diagnostie value. Spengler described bodies, coceoid in type, w! 
were acid fast, many years ago and they were no doubt the remnants of tubercle baci 
the course of destruction but they have proved of little value in diagnosis. Much’s met! 
is worthless. The method is nothing but a Gram method and when you realize that the! 
gram-positive material in many bacteria in no way related to tubercle bacil:i you wi 
depend upon such an index for diagnostic purposes. A great many tissues and tissue d 
will stain by the Gram method. It is not peeuliar that tubercle bacilli should contain s 
of these chemical substances staining by Gram. The tubercle bacilli contain metachromatic 


t Y 


granules and in addition they possess polar bodies which reduce silver after impregn 
Carbol-fuchsin stains all these elements and differentially so that special Gram staining 0 
silver impregnation is redundant for practical purposes. 

So far as we are able to interpret at present the acid-fast forms of tubercle | 
still stand as the forms that concern us in disease production. I am of the opinio: 
tubercle bacilli are destroyed in the body and as lysis progresses the acid-fast form disappears 
but I believe only after propagation and the disease producing character of the organism 
is likewise lost. Until proved otherwise for practical purposes it is best that we only accept 
the acid-fast forms as of diagnostic significance. 





TUBERCULOUS ENDOMETRITIS* 


By Harry L. Remuart, B.A., M.D., Anp Roperr A. Moore, M.Sc., M.D. 
COLUMBUS, OHIO 


FS pesergerpe to most textbooks, and authors who have reviewed it, tubereu- 
losis of the female genital tract is of rather common occurrence. Yet a 
review of the literature on the subject reveals very few specific cases and a 
rather secant discussion of the subject in general. While this does not justify 
the conelusion that female genital tuberculosis is rare, from the number of 
cases we have encountered in our own laboratories, we are of the opinion that 
it is not as common as is often assumed. 

Statistics vary considerably, but none indicate any great frequency in the 
general run of clinical material. Thus Frank’ cites Fromme and Heynemann 
who in 17,470 autopsies found genital tuberculosis in 142, or about 0.81 per 
cent. Sehlimpert,? in 3514 autopsies of women and children with tuberculosis, 
found 3.4 per cent affected with genital lesions. Naturally the incidence of 
infection must be greater in eases of active tuberculosis than in the general 
run of clinical and autopsy material, and when we consider that the tubes are 
most frequently infeeted, we see at once that tuberculosis of the uterus is not 
common. 

The assumption that primary tuberculous infection occurs in the female 
genital tract has always been very attractive, especially in view of the mani- 
fest portal of entry. But definite evidence of such a mode of infection has 
never been produced. Such evidence as has been brought forward in support 
of this theory has been purely circumstantial. Thus Bauereisen’ cites an 
autopsy upon the widow of a phthisical man in which tuberculous endometri- 
tis was the only lesion of tubereulosis found. The primary lesion of tubereu- 
losis is not necessarily a macroscopic lesion, and the bacilli may gain access to 
the body and be widely disseminated without any definite macroscopic evidence 
of the original portal of infection. One should not assert that primary infee- 
tion of the female genital tract may occur, upon circumstantial evidence. 

Many lesions of tubereulosis that were formerly considered primary le- 
sions, in the light of more recent experimental investigations, appear to be 
secondary lesions. The pathology of a primary focus of infection is different 
from that of a secondary, whether this infection be endogenous or exogenous. 


The primary foeus is small, diserete, sharply defined, composed almost exclu- 
sively of epithelioid cells, and usually shows coexistent involvement of the 


regional lymph nodes, whereas the secondary infection is greater in area, less 
sharply defined, variable in component elements and does not show the same 
tendency to heal that is manifest in the primary focus. 


_ *Read before the Seventh Annual Convention of the American Society of Clinical Path- 
ologists, Minneapolis, Minnesota, June 8, 9, and 11, 1928. 
From the Department of Pathology, The Ohio State University, Columbus, Ohio. 
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If most tuberculous infections are secondary, the question arises as to the 
mode of infection of the female genital tract. Direct extension from an adja- 
cent lesion such as a tuberculous peritonitis is possible, but it is probable that 
with a coexistence of these two lesions the original extension was from the 
female genital tract to the peritoneum rather than in the opposite direction 
since the concomitant peritonitis is frequently localized in the pelvis, and intes- 
tines and mesenteric lymph nodes are often unaffected. Infection in the 
majority of cases is metastatic and by the blood stream and the original focus 
is most frequently in the lungs or bronchial lymph nodes. Such an origina! 
focus also bespeaks the infrequency of lymphatic metastasis to the female 
genital tract.. Metastatic extensions in cases of manifest pulmonary tubercu- 
losis are far more widely disseminated than macroscopic examination reveals 
Such disseminated foci are only revealed by extensive and careful microscopic 
examination of all organs. Even then the lesions do not always exhibit the 
typical textbook form, and special staining of the tubercle bacilli may be re- 
quired to demonstrate their nature. This indicates that dissemination ot 
tuberele bacilli are frequent and that the development of a macroscopic lesion 
in organs is rare in proportion to the number of individuals who are infected 
with tuberculosis, and are manifested in miliary tuberculosis or isolated tuber- 
culosis of some organ or system. Some organs are affected more frequently 
than others; this has led to the assumption that there is a difference in the 
resistance of organs to tuberculous infection. There is a difference in resist- 
ance but probably not so much an inherent difference in the soil as in the 
physiologic activities of the particular organ. Thus Krause (quoted by Bald- 
win, Petroff and Gardner‘) has suggested that in organs constantly in motion 
the lymph flow is so active that the bacilli are not allowed to remain in one 
place sufficiently long for the development of a lesion. In the uterus we not 
only have an organ which is contracting periodically, but a congestion and 
desquamation of the entire endometrium, which practically amounts to a 
physiologie excision of the tuberculous area. Cases of tuberculous endometri- 
tis cured by curettage have been reported. The normal endometrium performs 
a physiologic curettage periodically. We know this prevents the establishment 
of chronic foci of infection in the endometrium with the common bacteria, and 
we believe it to be a factor in the prevention of the establishment of chronic 
tuberculous foci. If this be true, we should expect to find evidence of some 
primary process that might alter this function along with tuberculous infec- 
tions, and such is true both in our own eases and in those reported by others. 
The frequency of tuberculosis in the placenta, following multiple pregnancies, 
in association with leiomyomas, fibrosis uteri, and even carcinoma, supports 
this view. Thus tuberculosis is a secondary and complicating lesion in these 
conditions and not a primary lesion as is usually assumed. 

The macroscopic appearance of tuberculous tubes and uteri in 75 per cent 
of the cases cannot be distinguished from those due to other infecting organ- 
isms. A varying number of cases associated with a general tuberculous perito- 
nitis, do not represent true genital tuberculosis, but are a part of another process. 
In these cases the sago-like tubercles on the surface of the tube and meso- 
salpinx are really a part of a peritonitis and frequently there is no evidence 
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of tuberculosis in the genital tract itself. The true genital tuberculosis with 
which we are concerned is the type with definite lesions in the mucosa or 
muscularis of the tubes or uterus and in this type there is frequently no echar- 
acteristic to identify the process on gross examination, and it is these cases 
that are frequently assigned to some other etiologic agent, especially when 
routine microscopic examination is not made of every tube or uterus that is 
removed. 

Clinically there is no pathognomonic symptom or even suggestive symptom 
associated with tuberculous infection of the female genital tract. In the tubes 
the infection is most frequently assigned to gonococecus or puerperal infection, 
according to the history. In the uterus, a diagnosis of malignaney, adeno- 
myoma, fibromyoma or gonococeus infection is usually made, according to the 
history and symptoms. In the cervix the differentiation between malignancy 
and tuberculosis most frequently leans toward malignancy, and indeed the 
differentiation is difficult with the gross specimen and may give rise to no little 
concern in the microseopie section. 

The age of oceurrence is of interest in this connection. White® found 
approximately 80 per cent occurring between the ages of sixteen and thirty- 
six. In general it may be said that pelvic infection of obscure cause and with 
atypical symptoms between sixteen and thirty-six years of age is always sug- 
gestive of tuberculosis. Clinieal search for a primary focus of tuberculosis 
often reveals none. Curettement of the uterus and microscopic examination 
may yield tubercles, or may be so atypical that the diagnosis is confusing. The 
infrequeney of tuberculous myometritis, and when it does oceur the frequent 
association with other pathologic lesions, especially adenomyoma or fibroma, 
suggests that a primary pathologie alteration of the physiology of the body of 
the uterus is a factor in tuberculous infection. Such alterations most mani- 
festly disturb the muscular physiology, and thus the lvmphatie drainage. 


CASE REPORT 


L. R., aged thirty, Africo-American, was admitted to the hospital with a 
complaint of ‘‘pain in the left side.’’ She was married at the age of thirteen 
years, had had 3 normal pregnancies, in 1910, 1912, and 1914 respectively. The 
onset of pain was approximately twelve years ago, in 1916, about two years 
after her last pregnancy. She was eighteen years of age at that time. The 
only other symptom was a marked leucorrhea. Catamenia was regular but 
profuse. The physical examination was negative with the exception of definite 
tenderness in the left lower quadrant. The blood count was not significant 
and the Wassermann was negative. The x-ray examination of the chest was 
negative. Pelvic examination was negative except for a rather definite ten- 
derness of the left adnexa. A tentative diagnosis of gonorrheal salpingitis was 
made and a panhysterectomy performed. The uterus was enlarged and boggy 
and contained subserous and intramural fibroids. The right tube was bound 
to the ovary, forming a tubo-ovarian mass. Extensive omental adhesions 
bound the pelvie viscera in a mass. There was no evidence of tubercles on the 
serous surface of either ovaries, tubes, or the uterus. The endometrium was 
polypoid. 
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Microscopie examination revealed numerous tubercles scattered throughout 
the endometrium and tubal mucosa and the ovaries. The tubercles were of the 
giant cell type, with many epithelioid cells. There was little tendency toward 
caseation, coalescence, or conglomerate tubercle formation, and the size of the 
tubercles was uniform. Complete encapsulation was lacking, although the 
process did not appear to be very active. The tubercles were scattered 
throughout the endometrium, and pathologically they appeared to be of recent 
origin. The associated fibromyomas and fibrosis uteri were significant. There 
was no invasion of the myometrium. 

This ease appeared to be one of subinvolution, with multiple fibroids, and 
a resulting polypoid endometrium upon which subsequently appeared a tuber- 
culous infection. The tuberculous process was certainly not of twelve years 
duration, which was the period over which the patient had exhibited symp 
toms. The tuberculous process appeared to be of rather recent origin, while 
the subinvolution and fibroids were the older process, and were undoubtedly 
the cause of her earlier symptoms. No evidence of a primary focus was found 
clinically, which of course does not eliminate such a focus. We believe th 
infection of both tubes and endometrium was metastatic, probably from a focus 
somewhere in the respiratory tract. 

A second ease presented a uterus that was slightly enlarged, and markedly 
fibrosed. On eut section the body of the uterus was dotted with small definite 
discrete yellow caseous nodules, about 1 mm. in diameter. There were none in 
the endometrium which was compressed by the thickening of the wall of the 
uterus. Microscopie examination revealed a marked fibrosis uteri; the nodules 
were caseous but definitely encapsulated by the fibrosis of the uterus. There 
were also small tubercles present of the giant cell type, with many epithelioid 
cells without encapsulation or easeation. The endometrium was atrophie and 
many microscopic sections revealed only one definite tubercle at the junction 
of endometrium and myometrium. The tubercles in the myometrium were at 
varying ages, some being early and others old, large, and caseous. 

The sequence in this case seems to have been a subinvolution, fibrosis uteri, 
and tuberculous infection, with extension of the process to other parts of the 
uterus. 

SUMMARY 

1. There is a marked variation in the reported frequency of tuberculous 
lesions in the female genital tract. 

2. The physiologic activities of various portions of the female genital tract 
may be responsible for variations in resistance to tuberculous infection. 

3. Tuberculosis of the uterus is more frequently superimposed upon a 
pathologie than a normal organ. 
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THE CHEMISTRY AND CYTOLOGY OF SEROUS FLUIDS* 








By ALVIN G. Foorp, M.D., Guy E. Younaperc, Pu.D., aNnp VERA Wetmore, B.S., 
Burrao, N. Y. 


ERY little information regarding the amounts of various chemical con- 

stituents in serous effusions is found in reviewing recent literature since 
the advent of modern methods of blood and serum chemistry. Most of the 
articles available give data on only a few of the chemical substances present. 
No report on a complete study of a large series of fluids, comparable to infor- 
mation on chemical constituents of the blood in health and disease, is avail- 
able. For a general summary, including relatively old and also recent litera- 
ture, the reader is referred to Wells! who presents a good eritical review and 
bibilography. 

Recently Gorecki? after examination of fairly large numbers of fluids for 
protein and various nonprotein constituents found that the proteins were high 
in exudates and low in transudates. Fatty acids were consistently higher in 
exudates and cholesterol moderately higher in exudates than in transudates. 
Sugar values were about the same as in blood in both types of serous fluids. 

Bezaneon et al* found slightly more chlorides in both transudates and 
exudates than in blood, whereas calcium values were practically the same as in 
blood. Fatty substances varied roughly with the protein content, which was 
increased in inflammatory exudates. The fibrin content was also highest in 
inflammations. Cholesterol was uniformly moderately higher in exudates than 
in transudates. 

Bernhard* found on examining 14 fluids that the amount of nonprotein 
nitrogenous bodies and sugar content were comparable to the findings in blood. 
Nathan’ states that the sugar content is slightly lower in inflammatory fluids 
than in transudates, a point denied by others, including Bezaneon. Orsi* found 
that determinations of glucose were not of differential value in exudates and 
transudates. 

A great deal has been written about the cytodiagnosis of fluids especially 
by French authors. The best résumé of the subject in English is found in 
Sahli’s textbook’ in which a critical discussion of Widal’s original claims is 
presented. Briefly, Sahli’s conclusions are that a sediment showing merely all 
lymphoeytes suggests tuberculosis as the etiology of the effusion, but that 
fluids from other causes may show the same picture. He maintains that the 
predominance of one type of cell depends less on the primary etiology than 
on the stage or severity of the process. He advises hesitation in the diagnosis 
of tumor eells from smears alone, because of the danger of confusion with 
degenerated cells of other types, in which Bock’ and Zemansky® agree, both 


*From the Laboratories of the Buffalo Citv Hospital, Buffalo, N. Y. 
Read before the Seventh Annual Convention of the American Society of Clinical Path- 
ologists, Minneapolis, Minn., June 8, 9, and 14, 1928 
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of whom recommend, as do many others, the sectioning of imbedded sediment 
and search for tumor particles. Miller’® agrees fairly well with Sahli’s gen 
eral conclusions and gives his findings in a series of 75 fluids, studied as to 
cellular picture, specific gravity, gross appearance and protein content. 

Unverricht'' recommends the following methods of examining serous flu 
ids from a standpoint of differential diagnosis: specific gravity, protein con 
tent, Rivalta test, presence of blood, cytodiagnosis, guinea pig injection. He 
along with others, especially Sahli and Miller, call attention to the fact that 
some fluids show some of the properties of both transudate and exudate, a 
condition which may occur when there have been added some inflammatory 
changes to the serous surface in the ease of a transudate, or when there has 
been absorption or marked pressure in the serous cavity. Unverricht calls 
attention to the fact that eosinophiles are sometimes seen after pneumothorax 
Others have reported these cells in eases of postpneumonie pleurisy, tubercu 
losis (secondary), exudates of polyarthritis, pulmonary gangrene, malignant 
tumor, and following gunshot wounds of the chest (Simon’’). 

The subject of the serology of effusions has recently been diseussed b) 
Machailow™ and Salomon and Valtis'* who found that tubereulous fluids were 





satisfactory for the diagnosis of tuberculosis by the complement-fixation test f° 
Pousini’® found that the Wassermann test for syphilis was identical i1 
effusions and blood serum from the same patient. 
Our own work consisted of the examination of 34 pleural and 29 abdomi 
nal fluids, most of which were delivered to the laboratory while still warm 
These were studied by various physical, chemical, and cytologie methods with 
the aim in view of determining the features which would be of differentia! 
diagnosis from a clinical standpoint. Serous fluids only, free from pyogenic 
organisms, were used. The clinical diagnosis under which the fluids were 
grouped was corroborated by autopsy, operation, or guinea pig inoculation in 
about 60 per cent of the cases. 
For cellular studies 15 to 30 ¢.c. of fluid were promptly centrifuged, and 
the sediment studied in wet films, unstained or tinted with neutral red or 
methylene blue, or dry smears stained by Wright or Giemsa’s stain. A few 
sediments were imbedded in paraffin and sections examined for tumor particles 
Specific gravities of the fluids were taken with a standardized 15 c.c 
urinometer at room temperature. Rivalta tests were conducted in the usual f 


» 


method, i.e., by pouring a few drops of the fluid into a cylinder containing 2 
3 drops of glacial acetic acid in 100 ¢.c. distilled water. When positive a defi- 
nite milky cloud was noted as the drops sank to the bottom. Controls with 


distilled water alone were used when the fluid was opalescent. 


or 


Guinea pigs were injected in all cases of suspected tuberculosis with the 


sediment of large amounts (6 to 8 oz.) of fluid, promptly centrifuged in 2 0z 
bottles to obtain the sediment before clotting occurred. In some eases whien 
clotting occurred the clots were squeezed free from the fluid and then ground 
in a mortar and injected with a large needle, along with the sediment. Anti- 
coagulants such as citrate or oxalate were avoided, because of the toxic effect 


of the former on the animals and because the smears of the sediment were not 
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entirely satisfactory when either was used. Prompt handling of the fluids 
obviated the use of these chemicals except in a few eases. 

The chemical examinations were done by methods ordinarily used for 
blood and serum chemistry. 

On analyzing the findings in the chest fluids (Table I) the specifie gravity 
of the inflammatory exudates is seen to be much higher than that of the transu 
dates in the cardiae congestive cases, varying from 1.019 to 1.025 in the tuber 
culosis eases (with an average of 1.0215), and 1.022 in the nontubereulosis in 
flammations compared with 1.012 to 1.014 (average 1.013) in the transudates 
The tumor eases likewise were high, 1.018 to 1.025 (average 1.021). 

The Rivalta test was consistently marked in the inflammations, most in 
tuberculosis or tumor, less in nontuberculous inflammations and very seant or 
negative in the transudates. Spontaneous clotting was most marked in the 
tuberculous cases, nearly as prominent in those with tumor, moderate in non 
tuberculous inflammations and only slight or not at all in the transudates. 

Analysis of the chemical findings showed the protein eontent to be prac 
tically proportional to the specific gravity of the fluids. The exudates showed 
much higher albumin, globulin, and fibrin content than the transudates, aver 
aging over three times the values in the latter class of fluids. Albumin-globu 
lin ratios were not constant in any of the groups of fluids. Nonprotein nitro 
gen, urea, uric acid, creatinine, and chlorides showed values quite comparable 
to those of the blood. Many simultaneous determinations of these substances 
in the blood were nearly the same as those in the fluids, indicating free diffu 
sion of these substances through the pleural wall into the chest cavity. The 
high figures for urie acid in the tumor cases possibly is due to the increased 
destruction of nucleoprotein. 

The sugar content also paralleled the blood sugar quite constantly. In th: 
eardiae group one fluid from a diabetic showed 328 mg. sugar, approximating 
the amount found in the blood. 

Cholesterol values varied considerably in the different fluids with no data 


of differential value in any group of cases. The same applies to leeithin. Inor- 


ganic phosphorus and calcium values were practically the same in all types of 


fluids and were quite comparable to the amount of the same substances 


blood. 

Study of the cellular elements in the sediments as well as the fluids in t! 
gross revealed blood in various amounts in all of the fluids. Most was seen in 
the tumor fluids, less in the tubereulosis cases, and least, amounting to micro 
scopic blood only, in the nontubereulous inflammations. Oceasional fluid 
showed a considerable amount of blood from trauma by the aspirating needle 
and no doubt traces seen in other fluids could be ascribed to this souree. 

Studies of the white cells in the tubereulosis fluids showed a marked p! 
ponderance of lymphocytes in all but 3 fluids, in which a considerable percent 


age of polymorphonuclears was seen. All three cases were very acute 
onset and severity. The transudates showed characteristically serosal cells 
singly and in clumps, but in 2 eases with long-standing effusion a high pereent- 
age of lymphocytes occurred. Also, over 95 per cent lymphocytes were seen 


in one case of chronic postpneumonic, nontuberculous pleurisy and two of 
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lymphosareoma of the chest (Fig. 1). In 4 other nontubereculous pleurisy 
fluids a high percentage of polymorphonuclears was present along with large 
numbers of large moronucleated cells, some of which were definitely macro- 
phages showing phagocytosis. 

All of the several fluids from cases with carcinomatous involvement of the 
pleura showed masses of large cells, irregular in size and shape, often vacuo- 
lated, and sometimes with mitotie figures (Fig. 2). Sections of imbedded 
sediment revealed small fragments of tumor tissue, especially gland acini in 


adenoearcinoma (Figs. 3 and 4). 


2 ry , 8 A 


Fig. 2. 


Fig. 1.—Lymphosarcoma. Cells indistinguishable from 
to chest Note mass of irregular cells with prominent 


lymphocytes of blood. 
Fiz. 2.—Carcinoma metastases 

il, 

Fig. 3.—Secondary carcinoma of pleura. Same ¢ 
t showing gland acinus. 


se as Fig. 2. Section of imbedded sedi- 


Eosinophilia was seen in several fluids, a point to be discussed later 


(Table IT). 


Guinea pigs injected with sediments of several ounces of fluid from cases 


of tubereulous pleurisy were positive in 8 cases, 2 pigs died from too large 
a dose of sediment, and 3 were negative, a much higher percentage of positive 
results than if small amounts had been injected as sometimes recommended. 

The results on abdominal fluids in Table I show much similarity to those of 
the chest fluids. The specific gravities were on the whole lower than in chest 
fluids with similar etiology, except in the cases of tuberculosis where the spe- 
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cific gravity averaged about 1.022. The transudates, whether due to cirrhosis, 
nephritis, heart disease, or mechanical obstruction in 3 eases of carcinoma 
showed low values, the majority about 1.012 or 1.013, with a few lower and 
some higher. The Rivalta test was negative or only faint in all the transu 
dates and definitely positive in all the exudates, most marked in the tubereu- 
lous cases and moderate in two fluids from peritoneal carcinomatosis. The 
same applies to spontaneous clotting of the fluids. 


Blood was found most abundant in 2 carcinomatosis eases and next in the 


tuberculosis fluids and was very scanty in all types of transudates, even in 


most of those of the cardiac decompensation group. 





Fig. 4.—Piece of skin found in section of pleural fluid sediment, a ‘button’? cut out by asp 
ing needle 


The chemical findings showed high protein values in the tuberculous and 
carcinomatosis cases similar to those in chest cases. The lowest figures wer 
obtained in 3 fluids from 2 nephritie cases in which only traces of albumin 
and globulin were seen. Cirrhosis fluids were next to the lowest, and the car 
diae fluids the highest of the transudates. The albumin-globulin ratio was in 
constant, although in all the tuberculous cases the globulin was greater than 
the albumin. Fibrin was absent or scanty in all the transudates except one, 
and was most abundant in the tuberculous fluids. 

Nonprotein nitrogen, urea, uric acid, creatinine, chlorides, and sugar ap- 
proximated values found in blood, all cases having had some blood chemistry 
done, either some time before or shortly after paracentesis. However, the 
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urie acid values in many of the cases were somewhat increased over those of 
the blood. A few fluids with high sugar values were found in eases of diabetes 
with high blood sugar. 

Cholesterol content varied within all groups of eases, although there was 
found only a trace in three fluids from two cases of nephritis. One of these 
eases, from whom two fluids were drawn, had a consistently high blood cho- 
lesterol, about 350 mg. per 100 ¢.c. of blood. Lecithin was not detected in the 
above three fluids. No constancy in regard to this substance was apparent in 
the other groups of eases. 

The amount of inorganic phosphorus was of no differential value. Calcium 
determinations were fairly constant. Two nephritie fluids showed the lowest 
values, viz., 6.5 and 5.8 mg. respectively. One fluid from a case of cirrhosis with 
jaundice showed a low figure, 6.8 mg., as did a fluid from a case of ecareinoma- 
tosis (6.6 me. 

Cellular study of the transudates showed on the whole large numbers of 


elassieal serosal cells, singly and in plaques, in most cases comprising 50 per 





Fig. 5 Fig. 6. 


Fig. 5.—Carcinoma of peritoneum, secondary to stomach cancer. Note mitotic figures. 
Fig. 6. Carcinoma of peritoneum, secondary to ovary cance! Note large mass of irregular 
ells, one showing mitosis. 


cent or more of the white cells seen. High lymphocytie values were seen in 
several cases of transudates of prolonged duration and in two tuberculous 
eases, not previously tapped. Three fluids from carcinoma patients with fluid 
apparently due to mechanical obstruction, showed pictures similar to those in 
other transudates. Cells similar to those deseribed in tumorous fluids were 
found in the two fluids from cases with peritoneal metastases. Mitoses were 
seen in some of the cells in both fluids (Figs. 5 and 6 

Guinea pig inoculations were positive in all three fluids from the tubereu- 
lous cases. 

Some attention was paid to several opalescent milky abdominal fluids, 
from nephritie and cardiae eases, in an attempt to determine the chemical 
nature of the substance causing the chyliform appearance. In only one, a ear- 
diac ease, was neutral fat demonstrated. Lecithin was highest in this fluid, 
but the values for this phospholipin in the other eases were no higher than in 
other fluids showing no opalescence. 
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In the other opalescent fluids the substance could not be shaken out with 
chloroform, ether, or aleohol. The same was true after warming with strong 
acid or with strong alkali. Compounds of a simple lipo-protein nature there- 
fore seem excluded. Varying the Py considerably on both sides of the neutral 
point was not effective in rendering the fluid clear. No definite conclusions 
were reached. 

Wassermann tests were done on about a quarter of the chest and abdominal 
fluids and the reactions were similar to those with blood serum from the same 
patients. Of 10 chest fluids, sent to the New York State Laboratory at Albany 
for tuberculosis complement fixation, 6 were reported anticomplementary, 2 
from tuberculous cases were positive and 2 from nontuberculous patients were 
negative. Further work along this line will be continued. 

In observing repeated samples from the same patient in this series, and 
others not included here, a definite change in the cellular picture has been 
noted many times, characterized by the presence of polymorphonuclear 
neutrophiles and especially of eosinophiles (Fig. 7). The presence of this 


latter cell following repeated pneumothorax tappings has been repeat- 
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Fig. 7.—Post pneumonic pleurisy plus tapping Note 60 per cent eosinophiles. 


edly reported but their appearance following repeated taps in other con- 
ditions has rot been described. In one ease of cardiac decompensation 15 
per cent eosinophiles and 60 per cent polymorphonuclears were found two days 
after a primary tap which showed the usual picture of a transudate with no 
eosinophiles and only a few polymorphonuclears. The highest percentage of 
eosinophiles we have ever observed is 75 per cent of the total cells, this oceur- 
ring in a patient fourteen days after the first of 4 small injections of air given 
to compress a lurg abscess. In none of these fluids have we been able to dem- 
onstrate organisms. Table II shows the counts in 10 fluids demonstrating the 


above phenomena. 
SUMMARY 


From the above results it is apparent that for differential diagnosis as to 
the type of fluid and the apparent etiology of an effusion no one method of 
examination ean be used alore, but a combination of procedures must be used. 
Quantitation of the various chemical substances present, except the protein 
content, gave no real diagnostic information and even the latter was propor- 
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tional to the specific gravity of the fluids. Most of the chemical substances 
tested for, except proteins, were found in about the same amounts as in the 
circulatory blood. The Rivalta test was of particular value in determining 
transudates from exudates but in chronic transudates with some absorption 
of fluid or in eases with irritation from tapping, slight positive reactions were 
obtained. Spontaneous clotting was most marked in inflammations, but, lik: 
the Rivalta test, was seen if transudates remained long or were concentrated 
by absorption in the chest, or if irritation of the serous eavity by tapping, 
pneumothorax, ete., was an added insult to the lining membrane. Our experi 
ences with eytodiagnosis agree fairly well with those of Sahli, namely, that 
the types of cells found depend on the stage of severity of the etiologie process, 
the duration of the effusion, secondary factors such as tapping, ete., as well as 
on the primary etiologic factor. Most cases of tuberculosis of the pleura, 
whether so-called primary or secondary, show 90 per cent or more of lympho 
eytes, but if very acute or if tuberele bacilli are abundant enough to be found 
by smears, polymorphonuclears may be found in various pereentages. Some 
chronie nontubereulous pleurisies, chronic transudates, or even fluids from 
malignant conditions may show nearly exclusively lymphocytes in smears. In 
these fluids, however, the specific gravity, Rivalta test, protein content, and 
above all the clinical findings, will often help to elassify the fluid. 

The presence of masses of large cells, irregular in size and shape, often 
vacuolated, showing prominent nucleoli and sometimes mitotie figures is highly 
suggestive of malignaney, but definite diagnosis is better made by sections of 
the imbedded sediment, in which fragments of tumor tissue, especially gland 
acini in adenocarcinoma, can often be found. Confusion results in smear ex- 
aminations when degenerated forms of large mononucleated cells, either 
serosal desquamations or cells of other types ordinarily designated as macro 
phages, are seen. Absolute classification of some of these cells is certainly im 
possible. 

The presence of large amounts of blood, if trauma in aspiration can bi 
ruled out, suggests tumor. Tuberculous fluids as a rule show enough blood to 
make the small button of sediment in a 15 e¢.c. centrifuge tube appear gross] 
bloody. Congestive transudates as seen in hydrothorax in heart disease show 
practically the same amount or less than the average tuberculous fluid. 

Guinea pig inoculations for tuberculosis should be made with the sedi 
ment of many ounces of the fluid examined if positive results are to be ob 
tained. The injection of 5 e.c. of fluid as recommended in many elinical and 
laboratory textbooks is usually unsatisfactory because of the fact that the 
bacilli are not abundant enough in such small quantities to infeet a pig. 

The presence of eosinophiles in the sediment of aspirated fluids in our 
experience has been found to be most commonly seen in eases in which re- 
peated aspirations have been made, occasionally appearing promptly after a 
single tap. These cells have been seen many times in the fluid forming after 
injections of air in artificial pneumothorax treatment for tuberculosis or other 
lung conditions. Moderate numbers have also been found in the first fluid 
obtained in cases of postpneumonie pleurisies, especially in patients develop- 
ing postoperative lung complications. The effect of tapping in producing this 
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cellular picture has not been stressed in literature, and possibly some of the 
eases of eosinophilia in the fluids recorded heretofore under the primary 
etiology of the effusion may be explained on the basis of repeated tapping. 
We have been unable to obtain postmortem material to observe the histologic 
changes in the serous surfaces in any of our cases, but probably there is an 
aseptie inflammation present. The concomitant presence of polymorpho- 
nuclears or their presence without eosinophiles would help to bear out this 
assumption. No organisms have been demonstrated in smears or cultures in 
any of the fluids referred to above. The effect of novoeaine injected into the 
pleural surface or the pleural cavity should also be considered as a possible 


source of the cellular picture. 
CONCLUSIONS 


After final summary of the examination of the above fluids and others not 
included here we have concluded that the most practical points of differential 
value in endeavoring to classify an effusion as to type or primary etiology 
are as follows: 

Gross description or appearance; presence and amount of blood; presence 
or absence of spontaneous clotting; specific gravity ; Rivalta test; microscopic 
study of smears of sediment; study of sections of imbedded sediment in sus- 
pected malignaney; and guinea pig injection of sediment or elot from large 
amounts of fluid when tubereulosis is suspected. In very few fluids will only 
one of the above methods vive conclusive evidenee, but if the elinieal features 
of the ease with the history of the duration of the effusion, information as to 
previous aspirations, ete., are known, a fairly reliable diagnosis can be made 
if the various methods just mentioned are used. Chemical examination for 
substanees other than protein is of no real diagnostie value. Possibly ecomple- 
ment-fixation tests for tuberculosis may be worth consideration, a point now 


under investigation by us. 
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DISCUSSION 


Dr. Frederic E. Sondern.—I1 would like to ask Dr. Foord if he will tell us about 
abdominal fluid from cases numbers 16 to 20; whether chyle was actually demonstrated, and 


if not whether he was able to deiermine the cause of the turbidity. 


Dr. Kano Ikeda. Som, years ago in our laboratory we studied the chemistry of bods 


fluids in comparison with blood chemistry. We found the same kind of results as Dr. Foord 
The thing I would like to suggest here is this: We do a postmortem examination on 
patient who has been in the hospital a very short t-me or whose diagnosis has been very 
obscure. On these cases it has been my custom to examine the pericardial fluid chemica 

I have found at least one determination which is of value in arriving at a cause of deat 
namely, the determination of the fluid for urea nitrogen. Sometimes we have great df 
ficulty in determining whether or not the patient had died of uremia. The urea nitrog 
will show a marked inerease in the pericardial fluid in uremie death. As far as the ot 
constituents are concerned, I am not prepared to say. Sugar of course decreases 
rapidly. If the sugar content remains, say 0.20 per cent, that gives us a elue that 
patient may have had diabetes. I think it is a good practice for patholoeists perf rn 
postmortems to do chemical analyses on the pericardial fluid. We find the same thing holds 


true with other body fluids. 


Dr. Alvin G. Foord (closing).—In answer to Dr. Sondern I must say that pr bab 


should have called the opalescent fluids ‘‘pseudo-chylous’’ rather than ‘‘chyliform,’’ becaus 
of the difficulties in demonstrating fat content. Dr. Youngberg, as we.l as o-her chemis 

has been able to learn very little about the cause of the milkiness of these fluids, and 

in reading reviews on the subject, particularly as given in Well’s Chemical Pathology, the 

is found considerable disagreement on the subject. 

In answer to the warning as to the diagnosis of tumor on single cells, I can say that 
quite agree. As least I am not ab'e to make such a diagnosis on tissues or serous fluids 
although it appears to me that the latter would afford splendid opportunities for single 
cell study. The best way to hand’e sediments examined for tumor cells is by making sect.ons 
of the imbedded sed:ment and searching the same for tumor particles, such as acini, et 
Once again I wish to rei‘erate that ecneclusions on fluids are best made after clinical stud 
of the patient, and with a fair impression of the clinical problem invo!ved, the laborat 
evidence will be of more value. 


Dr, A. H. Sanford.—We get a chocolate-colored fluid with endothelial cells in p!aq 
in it and we guess that it is a case of malignancy. We have had men who have work 
with Dr. MacCarty who know all about single cell diagnosis, examine such fluids. I 1 
cou'd get any of them to find any cells that they wou!d call malignant. All of us | 
seen fluids that we think are malignant. We have not time to go into that but I think t 


is something important. 





PRIMARY CARCINOMA OF THE FALLOPIAN TUBES*t 


By Ernest Scott, B.Sc., M.D., anp Marauerite G. OLIVER, M.A. 
COLUMBUS, OTIO 


IIE first deseription of carcinoma of the fallopian tubes was given by 

Orthmann in 1886. Just forty years later, Wechsler’ found 192 tubal earei- 
nomas in the literature and added four additional eases. Since this article 
we have found seven other instances in the literature. Cameron® reported two, 
Ewing,’ one, Beck,‘ one, Liang,’ ore, Heil,® one, Bower and Clark,’ one, and 
we are adding two additional cases occurring in the surgical service of the 
White Cross Hospital and Ohio State University, bringing the total number of 
recorded eases to 201. 

Therefore, it becomes evident that primary carcinoma of the fallopian 
tubes is a rather rare cordition and that in comparison with the total patho- 
logic lesions of this organ the percentage of malignancies is very small indeed. 
Of 19,000 gynecologic cases in Johns Hopkins Hospital (Vest*) only four in- 
stances of primary cancer were observed. Wechsler reported four cases out of 
5,870 specimens at Lenox Hill Hospital, while the present two cases have oc- 
curred in a series of 5,000 surgical specimens. As the condition is often recog- 
nized only histologically, there are no doubt cases which have been overlooked 
where routine microscopic examinations were not made. 

The literature of the subject has been so thoroughly covered by Wechsler 
in his reeent article, that it is not the purpose of this paper to go into a com- 


plete comparative study, but to record only those cases that have occurred 
since his report and to add those occurring in our laboratories. Two of these 


eases have been bilateral, two have occurred in the right tube and three in the 
left. 

CAsE 1.—The tissues under consideration were referred by Doctor Joseph Price of 
Merey Hospital, with the diagnosis of an ‘‘o!d inflammatory process of the uterus, left 
ovary and tube.’’ By his permission we are able to report this case. 

Mrs. K., aged forty-seven years, was admitted to Merey Hospital, Apirl 4, 1927, with 
aint of pain in the pelvis. 

History.—The patient has had only the ordinary diseases of childhood but has always 
There have been no operations and no history of venereal disease. 


been in delicate health. 
P At seventeen to eighteen 


monia at the age of sixteen years with complete recovery. 
years she had night sweats for two months. Menstruation started at the age of fourteen 
years of the twenty-three to twenty-four day type, often irregular but otherwise normal. 

here has been one normal delivery. 

The present illness started with pain in the pelvie region in November, 1926. Treat- 
ment afferded no relief. About March 1, 1927, the pain became more severe and radiated 
I 
ito the groin and thigh, though limited to the left side. She complained of nocturia and 

~ 

*Real before the Seventh Annual Convention of the American Society of Clinical Pathol- 

Sts, Minneapolis, Minnesota, June 8, 9, and 11, 1928. 
C *From the Pathological Laboratories of Ohio State University and White Cross Hospital, 
-olumbus, Ohio. 
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painful defecation, but her stools were free from blood. There was no vaginal discharge 
Laboratory findings revealed a moderate anemia, otherwise nothing noteworthy. The pre 


operative diagnosis was multiple fibroids and an inflammatory mass on the left side of thi 


pelvis. Panhysterectomy and appt ndectomy were done. 


Macroscopic Description.—The specimen consisted of the uterus, right tube and ovary, 


which were sealed into : jJid mass measuring 4.5 by 5 em. No definite relationsihp of 
tube and ovar i » made out; the tube was markedly distended, resembling an 
lumen of the tube was dilated, filled with a thick, yellow 
papillary outgrowths which showed numerous small areas of 
it suggest itself even at this time as being of a malignant 
very firm in consistency. The endometrium was slightly thickened, 
were no tumor masses in the uterine wall or in the endometrium 
s normal in size, the fimbriated end was not sealed. The ovary 
over s surface. 
the large mass show the tissue to be edematous and 
in small areas whieh simulated abscess formation. 
he epithelium, which resembled the tubal mucosa, was 
atypical in its method of growth and presented mitotie figures 
infiltration of the muscular wall by masses of epithelial cells. 
id cervix showed no invasion by the malignant growth. 


Diagnosis. 


1. Primary papillary alveolar carcinoma of the left uterine tube. 


at more typical history.) Mrs. L. 8. 8., aged sixty-one years, 
oss Hospital on February 9, 1928, complaining of a bloody vagina 
back. 

The menses began at the ag ’ thirteen years, were regular and normal. At the 


f seventeen shi an ) ant and aborted at three months, with normal recover 


; + 


There is no history of venereal disease. The menopause occurred at the age of forty-eig 

when menstruation stopped completely. There was no further trouble until twe 
noticed a watery vaginal discharge which was sometimes bloody 

times profuse. She entered a hospital and a curettage of the uterus was perform 

curettments were found to be negative and she was assured at this time that s 

However, since that time, she has complained of constant disc] 

as become bloody. She has also complained of conti 

pain in | ( ring is period There has been no loss of weight and otherwise 
patient has been in apparently normal health. 

The first ' February, 1928, the discharge had become more profuse. On pt 
examination a slight tenderness could be elicited over the region of the left tube, thi 
no definite di: sis could be made. 

On February 9, she entered the hospital at which time the Wassermann and K 
tests were negative. Her pulse was 80, temperature 98, blood count, blood chemistry, 
urinalysis were not unusual, other than a slight leucopenia. Her appetite was good and s 
complained of no constipation. She has urinated twice a night during the last few montlis 

An exploratory operation was advised with a preoperative diagnosis of left tubo 
ovarian infection or uterine neoplasm. 

Operative Notes.—The uterus and cervix were small and atrophic. There was a 
amount of periuterine adhesions. The right tube and ovary were apparently normal. 
left tube was markedly enlarged, soft and cyst-like, and the fimbriated end sealed. 

A left salpingo-oophorectomy and a right salpingectomy were performed. 

Macroscopic Findings.—The specimen consisted of the right and left fallopian tubes 
and a portion of the left ovary. The ovary measured 2 em. by 14% em. by 1 em., and was 
somewhat atrophic. On section there was revealed three or four small follicular cysts. There 
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rge no evidence of tumor nodules Upon opening the left tube a large papilloma Ss out 
am gy wis revealed covering the entire inner surface « tub wi and evel ng its 
i] oCs. Ihe tube measured 8 em. by 6 em. by 6 em. The tumor mass consisted of m iltip'e 
finger-like projections of the tubal mucosa, greyish white in ¢ rboreseent and very 
ry, friable. There was a small amount of serous exudate the lumen and occasional 
0 k nrens of hemorrhage. Neecros.s8 Was not n ivke ae The tubai n isculature Was thick 
I and firm The peritoneal coat presented a few fibrous adhesions. 
- rhe opposite tube measures 5% em. in length by 114 em. in diameter and was kinked 
¥ tortu s On seetion the | sg ‘ l thickened b fibrous tissue nd the mucous 
a nbrane was absent. 
Micro COP '¢ Findings. section of the left f Hop ar tube, hroughout its enlarged 
: n, revealed numerous papillary outgrowt of the tubal folds, consisting of a central 
ri wt mn covered With euboidal and por hedral epit lum \\ ed n sing Oo! 
ie multipte layers and = in me areas in the form of solid ecellu’ar = strands. Mitosis was 
ndant. Imbedded deeply in the musculature of the tubc ere masses of epithelial 
ore n ‘ I ngement nie S ! ‘ ug nilar to the 
e seen in gustrie carcinoma | st ( n no Stine W nvaded. There 
) marked 1 | tion of the n 
res The right tube showed marked fibrosis of the museularis with obliteration of the 
s folds 
Phe ovary reveal nvasion of 
Die s 
] Papillary ( i ft thre 1 j 
s oe Right chrome saipingitis 
Vote-—This patient returned to the hospit eleven months following removal of the 
nomatous tube, presenting three nodular miusses in the abdominal scar, measuring 2 
in diameter. The lower abdomen was painful and tendet Upon opening the abdomen 
entum was found to consist of a mass of carcinomatous nodules closely attached to 
git the transverse colon. Both the visceral and parietal layers ef the peritoneum were exten 
studded with similar nodules. The uterus itself was small and free from invasions. 
metastatic nodules were limited to the lower portion of the abdomen and mesenteric 
< 


Pathology. Maecrose pie examination revea ed numerous soft, whitish tumor masses 


were papillomatous and friable The microscope presented the picture of adeno 

oma, resembling, in close detail, that described as oceurring in the fallopian tube eleven 

s previously. The case was inoperable and the patient left the hospital with a hope 
ess prognosis. 


- The most freque nt and pronounced symptoms of carcinoma of the fallo- 


pian tube are, a profuse serous, often bloody or serosanguinous, vaginal dis- 
charge, pain, irregularity of the menses in younger women and negative 
' curettements. Tumor masses may or may not be palpated. Constipation, noe- 
s turia, anemia and weakness are frequent associations in the latter part of the 


} 
) 1; ‘ 
ulsease, 


Both of the cases here reported fell in the postclimacterie period. One 


a ease presented a persistent serous and spasmodically bloody discharge of a 
year’s duration, pain in the back and tenderness in the left lower quadrant of 
the abdomen. while the other was entirely free from any discharge but in 

s neither of these cases, was the malignant nature of the disease suspected 





before operation. 
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SUMMARY 


1. In this paper we have reported seven additional cases of primary carci- 
noma of the fallopian tube in the literature and two occurring in our own 
laboratory, bringing the total number reported to 201. 


2. The most common elinical symptoms of the disease are those of vaginal 


discharge, often bloody, pain in the pelvis, tumor mass, and, late in the disease, 
constipation and nocturia. 

3. The gross appearance of tubal carcinoma is often deceiving and its 
presence may be entirely overlooked unless careful routine microscopic exami- 
nations are made. 


4. The microscopic picture is usually that of papillary-alveolar carcinoma 
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DISCUSSION 
Dr. A. 8. Giordano.—I had one ease like that. I had never seen one before and 
very doubtful about saying what it was. 
Dr. Clarence I. Owen.—I would like to ask about recurrence and metastasis. 
Dr. Ernest Scott (closing).—One of the eases died a few days after operation 


the other was operated upon only sixty days ago. 





THE INTERPRETATION OF BORDERLINE ALLERGIC REACTIONS* 
By Warren T. Vaucuan, M.D., Rictumonp, Va. 


‘HE interpretation of allergic skin reactions has passed through a variety 
of evolutionary phases. Even now the procedure has recognized short- 


comings. 


THE DELAYED REACTION 

At the beginning the immediate or half-hour reaction was alone recorded 
and no reaction was considered positive by the serateh method unless accom- 
panied by an urticarial wheal preferably with pseudopod formation and sur- 
rounding erythema. In 1922 and 1923 Peshkin and Rost,’ Sidlick and Knowles,? 
Sharnon,* Vaughan,’ and others called attention to delayed types of the reae- 
tion usually showing up after an interval of about twenty-four hours. 

Vaughan suggested that the mild immediate reaction and the delayed 
positive reaction constituted the logical type of response in those eases in 
which the protein poisoning was chronie as with foods eaten daily, and that 
these reactions were the clinical counterpart of the well-known experimental 
Arthus phenomenon. The latter represents chronie protein poisoning follow- 
ing daily loeal injections of horse serum, manifesting itself as a soft infiltra- 
tion which later becomes hard, edematous and even necrotic. 

Most allergists I believe now make the twenty-four-hour reading along 
with the half-hour study. A good positive delayed reaction is never as pro- 
nouneed as the strongly positive immediate reaction, never progressing to the 
formation of an urticarial wheal but it may be much more strongly positive 
than was the immediate reaction to the same protein. Indeed a good positive 
delayed reaction may follow an entirely negative immediate reaction. The 
lelaved reaction consists of slight induration along the line of serateh with 


surrounding erythema usually rather sharply demarcated, of from one to five 
centimeters diameter. It looks rather like a beginning infection but fails to 
progress as such. 

Not infrequently persons known through experience to be sensitive to 
certain proteins display persistently negative skin reactions to these same 
proteins. Many such eases reported negative to the immediate reaction would 
have shown positive delayed reactions. The man who makes only half-hourly 
readings will miss the not infrequent delayed positive reaction, a reaction 
which I consider equally as specific as the immediate one, and will erroneously 
conclude that the reaction to the protein was entirely negative. 

The selection of twenty-four hours as the time interval for the reading of 
the delayed reaction is purely arbitrary. The reaction is usually pretty well 


faded by the end of forty-eight hours but in rare instances it will persist two 
or even three days. It is not necessarily at its maximum after twenty-four 


*Read before the Seventh Annual Convention of the American Society of Clinical Pathol- 
ogists, Minneapolis, Minnesota, June &, 9, and 11, 1928S. 
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hours. It may already be fading. I have sometimes obtained negative or 
nearly negative half-hour and twenty-four-hour reactions with a clearly posi 
tive response at the end of four to six hours. I therefore make it a routine 
procedure to take three readings, the first at the end of twenty to thirty 
minutes, the second after from four to six hours and the third on the following 
day. With this routine one is very likely to catch the delayed positive reac- 
tion at some stage in its evolution. Even then the maximum reaction may 
have been missed. I have seen eases in which the maximum response oceurred 
at the end of two hours but the four- to six-hour reading was still sufficiently 
strong so that the value of the reading was not lost 
BORDERLINE REACTIONS 

The man who insists upon a clear-cut positive reaction and fails to eon 
sider the borderline response will often miss the specific allergenie protein 
The response is not necessarily maximal. The serateh method is rather a 
crude procedure but when carefully carried out is surprisingly accurate as 
cheeked by repetitions of the test. But we cannot be certain that enough 
protein has passed into solution or enough has actually come into contact wit! 
the tissue cells to provoke a maximum response. Perhaps there was just 
enough to give only a mild reaction. I have often seen the drop of dissolved 
protein spread over an area of half an inch or more surrounding the seratch, 
the manipulator evidently failing to realize that only along the line of th: 
abrasion is one capable of eliciting any response. 

We know that immediately following an acute exacerbation negative re 
sponses are often obtained to proteins which at other times give positive reac 
tions in the same individual. I do not imagine that a patient in such a negativ: 
phase changes suddenly from being a negative reactor to a strongly positiv: 


one. There are undoubtedly gradations during which the reaction may b« 


borderline 
GRADES OF REACTION 


‘. 
4 


The immediate reaction is the one of greatest value but the early an 
late delayed reactions give sufficient information so that we cannot afford to 
overlook them. An immediate reaction with a definite urticarial wheal and 
usually some surrounding erythema I class as one-plus. More strongly posi 
tive reactions are two-plus, three-plus, ete. The borderline immediate reac 
tion with no wheal but with more erythema than those of its neighbors is plus 
minus. I even designate a third group, those in which the reaction can 
searcely even be ealled questionable as plus minus minus. These are just 


sufficiently different from their neighbors to be termed barely suggestive. The 


one-plus delayed reaction shows an erythema of say one or one and one-half 
Above this we observe two-plus and three-plus re 


centimeters in diameter. 
actions and below it as on the immediate, questionable or plus minus and barel 
suggestive or plus minus minus reactions. 

An isolated plus minus minus reaction receives no further consideration. 
But if on all three readings which have been made without reference to each 
other a particular protein shows up as plus minus minus each of the three 
times, the protein may be one of etiologic significance and is so considered. 
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In the same way a plus minus reaction on two or three of the three readings 
is given consideration and an experimental trial. 

In this way I believe that I have inereased my efficiency in detecting 
etiologic proteins. Many of the proteins incriminated in this manner are later 
found not to be factors in the individual case but others which have given 
only borderline reactions have sometimes been shown unequivocally respon- 
sible for symptoms. 


ANALYSIS OF READINGS IN A SERIES OF BENEFITED CASES 


A small series of 39 eezema cases, all relieved by protein avoidance only, 
was analyzed as to the character of the reactions. Clearly positive immedi- 
ate reactions occurred in 61.5 per cent. Thirty-five per cent presented clearly 
positive delayed reactions. Often the immediate and delayed reactions oe- 
curred in the same individual, but in 17.9 per cent the delayed reaction was 
relatively more intense than the immediate. In 17.9 per cent the diagnosis 
was based entirely upon delayed reactions, the immediate being no stronger 
than plus minus. Of these latter cases four showed the strongest reaction 


at the end of from four to six hours and three at the end of twenty-four hours 


RESULTS OF TREATMENT IN) BORDERLINE AND DELAYED REACTORS 


In 1926° L reviewed a series of 135 allergies comprising groups of. re- 
spiratory and cutaneous allergy (‘Table 1). One hundred and thirty-two had 
had the complete routine skin test with three readings. Of these, 46 per cent 
showed a clearly positive immediate reaction, 7 per cent a clearly positive 
delaved reaction, and 47 per cent gave at best only borderline reactions on 


1] 


all three readings (Table II). 


TABLE I 


RGIC DISEASES STUDIED 


PER CENT 
DISEASI CASI BENEFIT! BENEFITED 


Asthma oe 68 
Eezemi 54 
Pruritus ani 1 
Vasomotor 
Urticaria 


Total oe 61.5 


4 


9 
a) 
9 
o 


DISTRIBUTION OF CASES ACCORDING TO CHARACTER OF ORIGINAL SKIN TEST 


PER CENT 

~~ Good Prompt Reaction i] a 46 
Good Delayed Reaction : 

Borderline Reaction pe 17 

Total $21 “100 


The question naturally arises as to which of these three groups experi- 
enced greatest benefit, those with good prompt reactions, those with good de- 
layed reactions, or those with poor reactions. Table III answers this question. 
Table IV is but a condensation of Table III in which the results are grouped 
and may be more readily read. In the third column in Table III those receiv- 
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ing but 50 per cent improvement are included since I feel that with no other 
treatment prescribed these individuals may attribute such improvement as 
they have had directly to protein avoidance even though the results in the 50 
per cent group have not been sufficiently good so that the patient was satisfied 


TABLE III 


PROGNOSTIC VALUE OF SKIN TESTS 
COMPARISON OF ORIGINAL SKIN TESTS WITH ULTIMATE RESULTS 


COMYVPLETI 
EXTENT OF IMPROVEMENT TONE AGHT DISTINCT VERY GooD PELIFF 
: 5 (90% ) (7a% ) (lu, 
Good Prompt Reaction (61 eases) 5 13 36 18 
Good Delayed Reaction (9 cases) 2% ll 56 
Borderline Reaction (62 eases) 37 3 16 ‘ 15 
Total, 132 cases | 1+ : iv 


TABLE IV 


PROGNOSTIC VALUE OF SKIN 
(Continued) 
EXTENT OF IMPROVEMENT 
Good Prompt Reaction 
Good Delayed Reaction 
Borderline Reaction 
Total 


TABLE V 


DISTRIBUTION OF REACTIONS ACCORDING TO END-RESULTS 


PROMPT DELAYED GOuUD PVOR 
NO. REACTION REACTION REACTION REACTIOD 
PER NT -ER FNT PER CENT »-ER CEN 


36 Unimproved 3 : 5 - 36 64 


54 Little benefit 3 .! 47.5 58.5 

59 Very satisfactory 56 64 36 

25 Entire relief 9 64 36 

Referring for the present purpose only to the first two columns we sce 
that with good prompt reactions and good delayed reactions the percentag‘ 
of satisfactory results is decidedly higher than that of unsatisfactory results 
Indeed, for every patient not benefited there were two who experienced ap 
preciable measures of relief directly attributable to the protein avoidance. 

But the significant fact brought out in this table is in the last group, thos 
showing only borderline reactions. Thirty-four per cent of these obtained 
very satisfactory results from protein avoidance only. For every borderline 
reactor unimproved there was another which showed evidence of direct benefit 
This would appear to substantiate my claim that in many clinics not enoug) 
attention is being paid to the borderline reactions. 

ANALYSIS OF UNIMPROVED CASES 

Table V brings out a new observation. Of those cases who received no bene- 
fit whatsoever 36 per cent had given a good clear-cut positive sensitization 
reaction. Why did these good reactors show no improvement following spe- 
cific protein avoidance? 
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In 1927° I made a study of 71 consecutive cases of eczema. Thirty-nine or 
55 per cent were relieved of the eczema by protein avoidance only. Forty-five 
per cent were not sufficiently relieved to consider the procedure satisfactory. 
Further study of these two groups, the good result and the poor result series, 


brings out some interesting facts. 

Clearly positive prompt reactions were obtained in 61.5 per cent of the 
39 good result cases. But they were obtained in almost as high proportion in 
the poor result eases, namely, 50 per cent. 

Complete past and family histories were obtained in 39 of the entire 
series, 19 being good result eases and 20 poor results. Eight of the former 
gave a positive past history for one or more other allergie diseases. But eight 
of the latter gave equally definite positive histories. 

Eleven of eighteen good result cases gave a positive family allergic his- 
tory. Against this fourteen of the nineteen poor result cases in which family 
history was obtained gave a positive family history for allergy. 

Seven of eighteen good result cases gave a family history of eczema and six 
of nineteen among the poor results did likewise. 

A clear-cut delayed positive reaction was fourd in seventeen of thirty-nine 
good result cases and seventeen of thirty-two with poor results. 

Although one series obtained satisfactory relief from protein avoidance 
and the other little or none, the evidence just recorded suggests strongly that 


allergy is a factor even in those cases which were not relieved. 


TECHNIC 


A word with regard to the method of making the test. The arm and 
forearm are still used for serateh or intradermal testing by the majority of 
allergists. I have disearded this site some time ago in favor of the back. The 
individual nerve terminations are more widely separated in the skin of the 
back than elsewhere and the back is therefore less sensitive to pain. The 
patient does not see the seratching or needling and the psyehie pain factor 
is thus to a great extent eliminated. This is especially helpful in children. 
[ have compared the strength of the reaction in a small series of known 
reactors, on the back, the arm, the forearm, and the thigh, and have found 
no great variation in the intensity of reaction in these areas. Six cases were 
studied in all. The reaction on the back was as large as or larger than 
elsewhere in every case except one. Even in this latter it was clearly posi- 
tive. The comparison was rather rough since the scratch method was used 
but this method was chosen since it is precisely that which is used in the 
actual work of testing. 

Alexander’ has studied the reactivity of the skin to test proteins at vari- 
ous sites of the body with carefully controlled experiments using intradermal 
inoculations of very carefully measured amounts and always in duplicate. 
In such places as the forearm, the back, abdomen, the leg, and the thigh he 
finds varying cutaneous response or sensitiveness depending upon the loca- 
tion even when the tests are practically simultaneously applied. The skin of 
the back and of the abdomen usually gave a slightly stronger reaction than 
the other areas mentioned although occasionally the reverse was the case. 
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In experimental work with histamine, using dogs, he found some variation 
in sensitivity of the skin in different areas 
Any number of tests may be applied on the back at one sitting, one 
hundred being easily given with no discomfort to the patient and no crowd- 
ing of the serateches. The esthetic advantage of scratches in a location where 
they will not show are appreciated especially by the feminine allergies. 
There is no more justification for applying the temporarily disfiguring 


skin tests to the arms than there is for producing a great smallpox sear i 
a locality that is often exposed. Doctors are great creatures of habit. 

Fig. 1 illustrates the method of the dorsal application and brings out 
how much easier it is to apply the serateches or the intradermal test to one 
continuous surface rather than to upper and lower circumferences of two 
arms. In the case of men the factor of extensive distribution of hair does 


not so often require circumvention. 





Fig. 1 Illustrating method of applying sensitization tests to the back at one sitting 


Most writers recommend a one-eighth inch serateh for the application of 
the protein. Such a short scratch may be esthetic but it lessens the proba- 
bility of sufficient protein coming in contact with the tissue cells to produce 
reaction. My seratches are about three-eighths of an inch long. I find that 
with these larger scratches the delayed reaction particularly is more easily 
read. I have yet to see a case of infection from the application of the protein 
test either by seratch or intradermally. 

In the event of borderline reactions, we are left two alternatives, thera- 
peutic trial by elimination and subsequent exposure, or the intradermal tes! 
The intradermal reaction is often positive when the scratch has been nega 
tive, particularly in adults. This latter alternative should be the method 
of choice especially in those cases where specific desensitization is contem- 
plated. Where there is reason to suspect a given protein, even the intra- 
dermal reaction should not be considered absolutely negative until after thie 
application of a highly concentrated test extract. 

Occasionally the reactions to scratch and to intradermal inoculations are 
so mild and yet the history is so definite that subcutaneous and ophthalmic 











yn 
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reactions become necessary. Many writers have mentioned the subcutaneous 
method, the more reeent writers being Kahn and Grothaus* and Balyeat.® 
The former authors find that in Texas where pollen prevalence is extremely 
high through most of the year, persons with such mild sensitiveness will not 
react by serateh or intradermally, nevertheless they are specifically sensitive 
to pollens, a facet which can be demonstrated by the subeutaneous reaction. 
CONCLUSIONS 

There are many factors to be considered in the performance and inter- 
pretation of sensitization tests but I would emphasize that if two delayed 
readings are made in every ease, pollens excepted, if more attention be paid 
to the borderline reaction especially when it oceurs on two or more of the 
three readings; if the seratch be made the proper length; and if questionable 
scratch reactions are checked by intradermal tests, there will be fewer false 
negative reports, there will be fewer occasions for repeating the entire series, 


and therapeutic efficiency will be increased. 
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707 MEDICAL ARTS BUILDING. 

DISCUSSION 

Dr, J. H. Black.—Dr. Vaughan’s paper, I think, is of value because it brings up two 
points which are very important. First, it proves very definitely that a lot of literature 
that is being sent out is quite fallacious. Literature is sent out giving the idea that the 
tests are perfectly easy to interpret. I think this type of paper illustrates very definitely 
that this is not true. Second, men doing this type of work are doing it in as many different 
Ways as we are doing Wassermanns. Some are doing intradermal and some cutaneous tests. 
There is no uniformity as to the method in use. There is also a great deal of difference 
in the method of reporting results. 

The interesting thing in this work is the possible relationship of his delayed reaction 
to the absence of ‘‘allergic antibody’’ in the blood. We have found that certain individuals 
who were entirely negative to intradermal injection, showed no antibody in the blood. We 
have believed that the negative reaction depended upon the absence of antibody. I should 
like to ask if Dr. Vaughan has made any effort to determine whether this is the ease with 
those showing delayed reaction and also whether he finds delayed reactions in patients 
giving a negative intradermal reaction. 

Dr. Wm. G. Exton.—I would like to ask Dr. Vaughan as an allergist for some explana- 
tion of the wheals we occasionally see immediately after inserting the needle into the veins 
of the arm in order to get blood specimens. They have interested me for a number of 
years. Do cleaning fluids have anything to do with it or is it just a reaction from the needle 
prick? Or what other explanation would an allergist give? 

Dr. A. H. Sanford.—I should like to ask Dr. Vaughan to discuss something that may 
be what Dr. Exton refers to; that is what his procedure is in the hypersensitive skin 
*specially with intradermal tests where you get a reaction to everything including the control. 
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Dr. Warren T. Vaughan (closing).—With regard to Dr. Exton’s question, at the bend 
of the elbow you get more reaction than either above or below, and we avoid the bend of 
the elbow. I feel that most of this is purely traumatic. The tissue in the bend of the 
elbow is much looser than the skin above and below, and there is more room for swelling. 
If you get too near the elbow you may get false posit-ves. 

I have not, Dr. Black, made any special studies along that line. There was an interest 


ing paper presented at the Washington meeting of the Asthma Society which might bear 


short repetition. It came from Philadelphia, bearing on the use of immune serum. A positive 
skin reaction to horse serum does not neecssarily mean that the patient will get asthma 
after serum injection because the reactivity might be in the skin alone. When a positive 
skin reaction was obtained on the patient, the technic was to take the blood from the patient, 
inoculate it intradermally into another individual, and make a skin test at the site of 
intradermal inoculation. If you again get a positive reaction the ‘‘reagins’’ are also in the 
patient’s blood. Then, of course, the patient may get asthma as well as the hives, following 
serum treatment. 

We do see delayed positive intradermal reactions, which are sometimes more clear)y 
positive than the immediate reaction to the same protein. 

The nonspecific reaction is a problem. I do not know of any solution as yet. You will 
notice that in the picture of the back there were a lot of reactions. Sometimes where you 
have general cutaneous irritability there is enough variation in the degree of reaction to give 
you a lead and you can try out therapy on the basis of relative size of reactions. Sometimes 
the delayed reaction will help a great deal in these general reactors. There is less tendency 
for nonspecific generalized delayed skin reactions. Occasionally a series of peptone injections 
will lessen the nonspecific tendency so that later skin testing will bring out only the truly 


positive substances. 





A METHOD FOR MEASURING THE BACTERICIDAL ACTION OF 
WHOLE BLOOD AGAINST GRAM POSITIVE COCCI*t 
3¥ WILLIAM THALHIMER, M.D., anp CuarLorre CoLwE Lu, A.B., 
MILWAUKEE, WIs. 


HIS report deals with the development of a method for accurately deter- 

mining the ability of whole blood to kill gram positive cocci in vitro, par- 
ticularly Staphylococcus aureus. When this investigation was started, a simple 
and accurate method of this sort was not available. An accurate bactericidal 
method is needed, since many investigators have found that the presence 
in blood of antibodies, such as agglutinins, preeipitins, complement-fixing bod- 
ies, and others, does not indicate the degree of bactericidal power of the blood. 
It is evident that many clinical problems and problems in immunity which are 
in need of investigation can be studied with the aid of a proper method. 

The problem of determining the bactericidal power of blood, or even of 
serum, against gram negative organisms, such as Lb. typhosus, is a compara- 
tively simple one, and methods for this have been available for a long time. 
The method of Denison’ is excellent, and soon after it was described one of us 

W. T.) used it in an attempt to determine the bactericidal power of blood and 
serum against gram positive cocci. In these unpublished experiments, whereas 
the results of Denison were corroborated, no killing effeet was found on gram 
positive eoeeci. Whole blood, kept from clotting by potassium oxalate and 
small amounts of hirudin, and serum, with and without the addition of guinea 
pig serum, were studied. In the light of the experience gained in the present 


study, the most probable explanation of the former negative results is that 
the blood was diluted and was not allowed a sufficient period of time to aet on 


the baeteria before the mixtures were plated. 

The failure of Denison’s method with gram positive coeci should not be 
considered in any way as a reflection on this method when used for gram nega- 
tive bacilli. Denison’s method does not seem to have gained the prominence 
Which it deserves. 

About two years ago, at the request of Dr. C. H. Davis, a study of the bac- 
tericidal power of blood was made, using the method described by Heist and 
his eoworkers.2. In this method five capillary tubes are used, into which are 
introdueed the same amount of different suspensions of pneumococci. Each of 
these suspensions is a 1.5 dilution of the previous one. The fluid is then drawn 
or blown out of each tube, leaving some pneumococci deposited on the inside 
of the wall. Immediately after this each tube is filled with whole, unclotted 
blood to the same mark used to measure the pneumococcus suspension. The 
end of the tube is sealed with paraffin, and the tubes are incubated for twenty- 


*From the Laboratories of Columbia Hospital, Milwaukee, Wisconsin. 
+Read before the Seventh Annual Convention of the American Society of Clinical Pathol- 
ogists, Minneapolis, Minnesota, June 8, 9, and 11, 1928. 
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At the end of this time the blood-bacterial mixtures are blown 
out on a series of slides, dried, and stained for bacteria, so as to determine 


four hours. 






whether or not the bacteria have increased or decreased in number, and the 
degree to which this has occurred. We found, as did Matsunami and Kolmer, 
that one can detect gross differences in the bactericidal activity of whole blood 
by this method. We found, as did these workers, that we could not detect 
slight differences in bactericidal power, nor did the results in duplicate tests 
check sufficiently close to one another to establish confidence in the method 

We then abandoned this method and did not resume our studies until 
December, 1926, at the request of J. L. Yates. At this time the chief object 
was to devise a bactericidal test that could be used for determining the best 
time for using donors in performing immuno-transfusions.* At this time, al 
though we applied the principles of Heist’s capillary tube method, we worked 
with amounts of whole blood and bacterial suspension large enough to be meas 












ured accurately with pipettes. 

The first problem was to secure whole sterile blood that would not elot. 
This was easily solved by using small amounts of the anticoagulant heparin, 
as this substance ean be sterilized readily by boiling or autoclaving. Other 
reasons for the choice of heparin were that it was inconceivable that such small 







amounts as were necessary to keep blood from clotting could alter in any way 
the bactericidal power of the blood, and because other substances, such as 
potassium citrate or oxalate, are believed by Colebrook and Storer* to decrease 







the bactericidal power of blood. 

Following the scheme of Heist, our first tests were made using different 
samples of the same blood seeded with different numbers of Staphylococcus 
aureus. This method Sir A. E. Wright® has called ‘‘the implanting and ex 
planting procedure,’’ in contradistinction to the implanting and inculturing 








procedure. 

A measured amount, 0.5 ¢.c., of each blood-bacterial mixture was inocu- 
lated immediately into a tube of melted agar, plated, incubated, and the colo 
nies counted. This gave the essential control. The blood-bacterial mixtures 
were put in the thermostat and 0.5 ¢.c. was removed at two-, four-, six-, and 
eight-hour intervals, and plated in the same manner as the control. The flask 
containing the blood-bacterial mixture was thoroughly shaken immediately be- 
fore each sample was removed. Our early tests showed a marked diminution 
of living organisms at the end of four hours’ incubation. For a while we arbi- 
trarily used this interval in the tests, but continued to use several samples of 
blood, each with a different number of bacteria. (See Table I.) 

The first test yielded a very unexpected finding. Although there were 5 
times as many bacteria in the third set-up as in the fourth, and 20 times as 
many as in the fifth, the percentage of organisms killed in all 3 set-ups was 
approximately the same. For example, in the first set-up with the greatest 
number of bacteria, the control plate contained approximately 10,000 colonies, 
whereas in the plate poured at the end of two hours the number of colonies 
was reduced to 2500, or to 25 per cent of the control. However, in the third 


*The progress of this investigation of immuno-transfusions is reported in the pape! 
“Estimating the Increment in Bactericidal Power of Individuals’ Blood Produced by Intra- 
venous Injection of Typhoid Vaccine,” by Charlotte Colwell and J. L. Yates. 







































BACTERICIDAL ACTION OF WILOLE BLOOD 443 


set-up containing the smallest number of bacteria, there were 432 colonies in 
the control and 126 colonies in the two-hour plate, or a reduction to 29 per cent 
of the control. Therefore, in the first instance 7500 colonies disappeared, and 
although there were only 4832 organisms in the second test, 29 per cent of these 
remained alive. These findings have been verified many times, and are entirely 
inexplicable at present. The experiments have been verified by using in dif- 
ferent set-ups with the same blood organisms which varied from about 100 in 
each 0.5 ¢.c. of blood to about 10,000, which is about the limit of the number 
that can be accurately counted on a plate. In each instance the percentage of 
organisms which disappeared, based on the number found in the control plate, 
was always approximately the same. The killing power of the blood in these 
in vitro tests does not seem to follow a quantitative law, but a law of percent- 
ages. It is interesting that Sir A. E. Wright, with his slide cell method (of 
implanting and in-eulturing) found the same percentage relationships and 
absenee of quantitative relationships. This will be discussed again later in 
this communication. We did not observe, however, the phenomenon which 
Wright called ‘‘epiphylaxis,’’ that is, a larger percentage of organisms being 
killed when a larger actual number are present in the blood-bacterial mixtures. 
IHlowever, his and our methods of testing this are not exactly comparable, since 


he used in-eulturing and we used explanting. 


TABLE I 


DIFFERENT NUMBERS OF BACTERIA IN SEVERAL TESTS WITH THE SAME AMOUNT OF THE 
SAME BLOOD. DEMONSTRATION THAT THE SAME PERCENTAGE OF ORGANISMS IS KILLED IN ALL 
OF THE TESTS, EVEN THOUGH, FOR EXAMPLE, MORE ORGANISMS WERE KILLED IN TEST 3 

THAN WERE PRESENT ORIGINALLY IN TEST 5 


» LI TION co ol 2 HOURS INC. $} HOURS INC, 


1 Infinite 

number eolonies 
2 Infinite number Fewer Even fewer 
’ 9.76) 2,582 (26% of control) POS (2.1% of control) 
' 2,080 656 (28% of control) 165 (7.40% of control) 
7 12 126 (29°07 af control) 2S (6.4% of eontrol) 


We soon found that whereas we detected differences in the bactericidal 
power of different bloods, duplicate set-ups with the same blood sample and 
the same bacterial suspension gave results almost as different as obtained with 
different bloods. At this stage our results were sufficiently consistent to indi- 
cate that we were experimenting in the right direction, but that our procedures 
needed refinement and standardization. We then investigated one possible 
variable after the other. We found that keeping the blood-bacterial mixtures 
in a warm water-bath increased the killing effect over that which oceurred in 
the thermostat. We found that shaking the blood-bacterial mixtures at fre- 
quent intervals increased the killing effect of the blood. This caused us to 
install a mechanical shaking device in the warm water-bath. We found that 
there was less variation in duplicate samples when the blood was handled 
throughout in paraffin-lined, sterile containers. Replacing cotton stoppers by 
sterile rubber stoppers helped to give uniformity of results. 

While we were in the midst of this standardization procedure, we had the 
good fortune to show some of our results to Dr. Karl Kassowitz. We found, 
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much to our pleasure, that he had been working on the problem of the bacteri- 
cidal power of blood alorg similar lines, and was securing similar results. We 
had started our work independently, but he had been at work on the problem 
longer. He very kindly told us of an important difference between his test and 
ours. He was adding an appropriate number of bacteria to one sample of 
blood, and at hourly intervals was removing sma!l samples for plating. He 
thereby obtained a sequence of results which could be charted as a curve 
These eurves of Dr. Kassowitz’s showed that whereas some samples of blood 
might have the same quantitative killing effeet on Staphylococcus aureus after 
a given interval such as two, three, or four hours, some bloods after that inter- 
val allowed the bacteria to inerease in number, while others continued to 
kill the staphylococci for an additional period of time before the bacteria be- 
gan to increase in number. It was evident that this method was an improve 
ment on ours, and with Dr. Kassowitz’s consent we adopted this modification 
Dr. Kassowitz’s extremely important results are reperted in a paper by Drs 
Gonee and Kassowitz,° which should be read by all interested in this field 
Since the limited bibliography of this subject is discussed very completely in 
that paper, and since previously published methods for determining the bace- 
tericidal power of blood‘are criticized and reviewed, these will not be discussed 
here. It seems interesting that our results and our method, as finally evolved, 
should have paralleled so closely those of Gonce and Kassowitz. We do be 
lieve that we have paid more attention to refinements of the different proce 
dures, and many times we have obtained duplicate results which check very 


accurately, almost as accurately as routine biochemical determinations. Two 


steps in our method seem to us to have essential and important differences 
from the test of Gonce and Kassowitz: one is that our blood-bacterial mixtures 
are shaken continuously in a warm water-bath, except for the extremely short 


time necessary to take samples; the other, which is possibly even more impor- 
tant, and which will be discussed later, is that we use heparinized blood, 
whereas they use defibrinated blood. 

The following method is the one we now use and have used for the past 
year without change: 


Dissolve 10 mg. of heparin in 1 e.e. 
One mg. of heparin will keep 5 e.c. of human blood 
Use approximately 0.1 ¢.c. of solution for each 5 ©.c. 


of physiologic saline, and sterilize in autoclave at 


10 pounds pressure for ten minutes. 
from clotting for twenty-four hours. 


of blood. 
Withdraw the desired amount of blood aseptically from the patient’s arm vein, and 


put it into a paraffin-lined glass container which holds the correct amount of heparin 


Rotate gently to mix. 
Centrifuge a twenty-hour broth culture of Staphylococcus aureus for three minutes 
Transfer with sterile pipette ap 


ut low speed to throw down large clumps of bacteria. 
Shake 


proximately 1 c.c. of the top of the centrifuged culture to a clean sterile test tube. 
thoroughly before using. Transfer 1 loopful of shaken culture to 50 c¢.c. of sterile bouillot 
(loop should be between 3 and 4 mm. in diameter). 

Melt tube of agar and cool to 50° C., 

Transfer with 10 c¢.c. pipette 4.5 ¢.c. of heparinized blood into a small, paraffin-lined 
flask having a sterile rubber stopper (25 to 30 ¢.c. flasks are most easily handled). 

Transfer 0.5 ¢.c. of the bacterial suspension to the 4.5 ¢.c. of blood in the small 
flask. Tip flask and rotate to wash down from the sides any small drops of the bacterial 


dilution. Rotate gently to insure even distribution of bacteria. 
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Transfer immediately 0.5 ¢.e. of the blood-bacterial mixture to the tube of melted, 
cooled agar. Draw agar into the pipette and blow gently out again 3 times. Stir mixture 
with end of pipette. Blow out gently as much as possible of blood agar remaining in 
pipette. Pour p'ate, which serves as the control. 

Place flask in shaking device in warm water-bath (37° C.). Remove 0.5 e¢.e. at two- 
hour intervals for a period of eight hours and pour p!ates as for the control. 

Incubate plates, and make accurate counts of colonies after twenty-four hours 

Results —Only a few examples of results obtained in this investigation 
ean be given here. Many checks and controls which were done cannot be 
mentioned. The data given are typical of tests repeated many times, with com- 
plete confirmation. Much of this work has been laborious and time-consuming, 
but we have withheld its publication until we have convineed ourselves, after 
a year and a half of work, of the accuracy of the results. 

Although the critical study of our own procedures has been a time-consum- 
ing and complicated one, we can give assurance that the method, as finally 
evolved, is comparatively simple. It requires only a simple bacteriologie tech- 
nie and the ordinary equipment of a bacteriologie laboratory, plus a mechani- 
eal shaker installed in a warm water-bath. We have every reason to believe 


that with ordinary care our results can be verified. 


TABLE II 
BACTERICIDAL TESTS TO SHOW ACCURACY OF METHOD. BLOGD WAS TAKEN FROM A NORMAL 
INDIVIDUAL AT 3 DIFFERENT TIMES DURING THE DAY, AND THE TESTS Ser uP IN DUPLICATE. 
THE RESULTS CHECK WITHIN A FEW PER CENT 
10:00 A.M.—w.B.c. 5,350 


CONTROL , g g 6 FR. 





3080 3 22 ye Inf. numover 
3268 . 37% . ( Inf. number 
3174 ( 


2S96 Inf. number 
3160 56 36 20.0% Inf. number 
3028 7 38% Inf. number 


2912 F O56 23.0% | Inf. number 
3184 213 - 389% S48 26.0% Inf. number 
3048 7 - 38% 767 24.5% Inf. number 


Culture of Staphylococcus aureus eighteen hours old at 8:30. Centrifuged at low spee1 
three minutes; 1 c.c. pipetted into clean, sterile test tube, shaken well, and allowed to stan’ 
at room temperature. From this culture, fresh suspensions were made every time the test 
was set up. 


The accuracy of the method can be seen in the type experiment illustrated 
in Table II. Here blood was secured from the same individual at 10 a.m., 1:30 
P.M., and 4:30 p.m. Each time the test was set up in duplicate. The widest 
divergence in the measure of the bactericidal power at the end of two hours 
is 6 per cent, in the 10 a.m. test, i.e., the difference between 37 per cent and 
43 per cent. The average of these figures, however, is 40 per cent, which 
is a difference of only 2 per cent from the average of the results of the 1:30 
P.M. and 4:30 p.m. tests. The results of the tests at the four-hour period check 


even closer. 


It seemed important to determine whether the bactericidal power of the 
blood resided mainly in the cellular elements or in the plasma. We found, as 
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illustrated in Table III, that heparinized plasma is either devoid, or practically 
devoid, of any bactericidal action on Staphylococcus aureus. The same is true 
of serum from defibrinated blood. 


TABLE III 


TEST DEMONSTRATING THAT HEPARINIZED PLASMA HAs NO BACTERICIDAL ACTION ON STAPHYL 
ococcUs AUREUS, WHEREAS THE WHOLE BLOop FROM WHICH THE PLASMA IS OBTAINED Has 
MARKED BACTERICIDAL ACTION 





6 HR, 





CONTROL | 2 HR. - 


epee | } HR. 

Whole blood “a 492 424 : % — | 
Plasma —- T. | 584 544 484 484 

Whole blood — L. 444 108 60 - 3% 62 - 14% 


Plasma - L. | 504 536 | 500 | 488 


14% 





368 





We next made many tests to determine, if possible, the manner in which 
the cellular elements of the blood removed staphylococci. This was done b) 
removing small amounts of the blood-bacterial mixture immediately after it 
was made, then at frequent intervals, and later at longer intervals, making 
smears on glass slides and staining them with Wright’s stain. With this stain 
both the blood cells and the bacteria stand out very clearly. Without such 
observations, the criticism might be made that the reduction in the number o! 
colonies in the test is caused by the clumping of the bacteria, and not by their 
destruction. Table VII, we believe, demonstrates that the diminution in the 
number of colonies is because the cocci disappear by digestion and lysis in thie 
leucocytes, and not because of clumping. It can be seen that in ten minutes 
phagocytosis has already begun, and in twenty minutes most cocci are within 
the polymorphonuclears. At the end of two hours practically no cocci are 
lying free. At four hours, when the maximum bactericidal action of the blood 
usually occurs in the test, there are fewer cocci present, and most of the pol) 
morphonuclears con.ain only 2 or 3 cocci, instead of being loaded with them, 
as at the three-hour interval. 

The tests of the kind just described had to be performed with the addi- 
tion of a larger number of bacteria than was added when the ordinary test was 
performed. Ordinarily, the number of bacteria present was so small that it 
was difficult to find any in the small amount of blood on the smear. In some 
of these special tests, a comparatively large amount of a twenty-four-hour 
bouillon culture of staphylococcus had to be added to secure an adequate number 
of bacteria. In some of these special tests the leucocytes, after an hour or 
more, began to show degeneration and lysis, in all probability from lytic sub- 
stances in the unusually large amount of added eulture. Table VII represents 
one of the best of this group of experiments, and it was verified several times 

We next investigated whether the leucocytes decreased in number in the 
regular test where the usual small number of bacteria and small amount of 
lytic substances were added. We found, as illustrated in Table IV, by making 
leucocyte counts at two-hour intervals, that up to six hours there is practically 
no diminution in the number of leucocytes. 

Because of suggestions in the article by Gonce and Kassowitz, and some 
of our own observations of marked bactericidal power of the blood of patients 
with a marked leucocytosis, we investigated the effect on the bactericidal 
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power of mechanically increasing the number of leucocytes in blood. This 


was done by securing an ample supply of heparinized blood and centrifuging 
most of it, removing the serum, and then sucking off with a pipette the layer 
of leucocytes on top of the layer of red cells. One sample of the original 
heparinized blood was tested, and another sample was fortified with the leu- 


cocytes removed, and tested also. The result is shown in Table V. It will be 
seen that the leucocyte count on the original whole blood was 10,250 per e.mm., 


and on the fortified blood 28,100 per e.mm., and that the bactericidal power 


was markedly increased in the fortified blood. 


TABLE IV 


DEMONSTRATION THAT LEUCOCYTES Do Not DIMINISH APPRECIABLY IN NUMBER DURING THE 
PROGRESS OF THE BACTERICIDAL TEST 


CONTROL iR. t. 6 HR. 7 
White Blood Counts : YQ 550 . 9.200 : $.000_ - 
Whole Blood 
LEvcOcYTE COUNTS WERE MADE IN THE BEGINNING AND AT Two-Hour INTERVALS, Up TO Srx 
Hours, WHEN THE PLATES WERE POURED FOR THE BACTERICIDAL TEST GIVEN BELOW 


CONTROL ” HR. | $ HR. HR, 


410 — 15% 1760 63% 


TABLE V 


THAT LevucocyteES ADDED TO WHOLE BLOOD INCKEASE THE BACTERICIDAL 


POWER 


DEMONSTRATION 


CONTROI 2 HR. 
Whole Blood. Leue. | ; 
count 10,250 2952 
Whole Blood plus 
Leue. Leue. eount 
"8 100 2624 


Since our test was done with heparinized whole blood, and some of the 
methods reported, including that of Gonee and Kassowitz, used defibrinated 
blood, it seemed important to compare the bactericidal action of blood pre- 


pared in these two ways. It will be noted also that the results of Gonce and 


Kassowitz show a continuation of the bactericidal action for a longer period 
of time than we found with our method. The results of one of these compari- 


sons is found in Table VI. It will be seen that the bactericidal action of the 


TABLE VI 


DEMONSTRATION THAT DEFIBRINATED BLOoD HAS A GREATER BACTERICIDAL POWER THAN THE 
SAME BLoop Kept FLUID WitH HEPARIN 


CONTROL 
Hep., 2796 | 264 - 94% | 221 - 7.9% | 3680 - 131 % 
Hep., 2292 ‘ Inf. number 
Def. Y/ 7- 0.3% 











defibrinated blood is greater than that of the heparinized blood, and continues 
for a longer time. The exact significance of this is not clear at present. We 
discovered by making blood counts that the proeess of defibrinating blood 
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saused marked reduction in the number of leucocytes. In one instance this 
reduction was from about 7500 to 2500 per e.mm. 

It seemed of interest to determine the effect on the bactericidal power ot 
adding plasma from defibrinated blood to cells from heparinized blood, and 
plasma from heparinized blood to cells from defibrinated blood. These results 
are shown in Table VIII. It will be noticed that here also defibrinated whol 
blood had a stronger bactericidal action than heparinized whole blood, and 
that crossing the plasma with the cells in each direction gave mixtures whose 


TABLE VII 
Stupy OF DISAPPEARANCE OF Cocc!i From BLoop-BACTERIAL MIXTURE. SMEARS MADE AT THI 
INTERVALS INDICATED WERE STAINED WITH WRIGHT’S STAIN AND EXAMINED 
MICROSCOPICALLY 


TIME MICROSCOPICAL EXAMINAT.ON 











Many cocci, the majority occurring singly; few in pa:rs or in 3’s or 4’s 
but never in large clumps. 

10 minutes Cocei still very numerous. Phagocytosis beginning. Coeci grouped aroun 

and in polymorphonuclears for most part, although many cocci still 


Immediately 


} 


occur singly. 


20 minutes Few cocci lying free or singly. Many are within polymorphonuclears. 

1 hour Many cocci phagocytized. 

2 hours Many cocci within the W. B. C. Very few lying free. 

3 hours Most polymorphonuclears loaded with cocci. Occasional one seen in 
lymphocyte. 

4 hours Fewer cocci seen. Most polymorphonuclears contain 2 or 3 diplococei; 
occasionally a polymorphonuclear is loaded with cocci. 

5 hours Few ececi seen within the polymorphonuclears. Occasionally a cluster lies 
free. 

6 hours Polymorphonuclears seem to be disintegrating. 

7 hours Many cocci lying free. None of the few polymorphonuclears present are 
whole or healthy looking. 

8 hours (Same picture as 7.) 

24 hours Smear loaded with bacteria and débris which might be broken down 


W. B. C. Only an occasional lymphocyte seen intact. No poly 


morphonuelears. 


TABLE VIII 


COMPARISON OF THE BACTERICIDAL ACTION OF: 1. HEPARINIZED WHOLE BLOop WITH D! 
FIBRINATED BLOOD, 2. HEPARINIZED PLASMA WITH DEFIBRINATED PLASMA, 3. HEPARINIZED 
PLASMA WITH CELLS FROM DEFIBRINATED BLOOD, AND 4. DEFIBRINATED PLASMA 

WitH CELLS FrRoM HEPARINIZED BLOOD 


CONTROL 2 HR. 4 HR. 6 HR. 

Hep. Whole Biood 1314 162 - 12.3% | 123 - 9.3% “5z80 — 401% 
Def. Who'e Blood 1492 50 - 3.3% 6 -— 0.4% 440 -— 29% 
Hep. Plasma 1860 1770 Inf. number Inf. number 
Def. Plasma 1890 3120 Inf. number Inf. number 
Hep. Plasma + cells 

from De’. Blood | 1468 | 49- 3.3% | 22-15% | 2480 - 169% 
Def. Plasma + ecel's 

from Hep. B'ood 12392 56 — 4.1% 42-3 & 990 — 660% 





This test shows that: 

1. Defibrinated blood under the conditions of the test has a stronger bactericidal actior 
against Staphylococcus aureus than heparinized blood. 

2. Plasma from defibrinated blood and plasma from heparinized blood show no bacteri- 
cidal action. 

3. Cells from defibrinated blood to which heparinized plasma has been added show ap- 
proximately the same bactericida] power as defibrinated whole blood. 

When plasma from defibrinated blood is added to cells from heparinized blood, th¢ 
bactericidal action is .ncreased to about the same as defibrinated whole biood. 

If this test demonstrates anything, it is that whereas plasma from defibrinated blood ha- 
no more bactericidal action than plas..a from heparinized b.ood, both cells and p!asma fro 
defibrinated blood, when mixed with heparinized plasma and cells from heparinized blood 
respectively, increase the bactericidal action of these mixtures, 
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bactericidal power was approximately the same as that of defibrinated whole 
blood, and definitely stronger than that of heparinized whole blood. The cause 
of this action, which is different from what we expected, is entirely unex- 
plained, and is well worth further study. 

We have not investigated whether or not heparin has a deleterious effect 
on the phagocytic ability of the polymorphonuclear leucocytes. Whereas the 


amount of heparin used is very small, it might be that it diminishes the phago- 
eytie ability of the leucocytes. This point, therefore, remains for further 
study. It is our impression, however, that the difference is not caused by the 
deleterious action of heparin, but by the liberation of some substance, in the 
process of defibrinating blood, which aids the bactericidal action. We confess 
that the results with defibrinated blood surprised us, as we expected that the 
bactericidal power would be diminished rather than inereased. Defibrinated 
blood must injure some of the leucocytes, even though this injury is slight, and 
we expected this to have a deleterious effect. Whether defibrinated or heparin- 
ized blood gives more accurate results remains to be determined by further 
investigation. It seems to us that standardization of the technic can be more 
accurately accomplished by heparinizing the blood than by defibrinating it. 

Practically all of our tests were done with Staphylococeus aureus. In a 
number of instances samples of the same blood were tested with Streptococcus 
hemolyticus. Not enough comparisons of this sort were made to be worth 
while reporting at this time. There are several results, nevertheless, of suffi- 
cient interest to mention. Although streptococci are somewhat more difficult 
to work with than staphylococci, the test can be made just as accurately. 
In the same blood the bactericidal action against these two organisms does not 
necessarily run parallel, and in faet is often widely divergent. Therefore, 
the determination of the bactericidal power of a particular blood against one 
pyogenie organism does not indicate its bactericidal power against any other. 
In the hope that parallel results would obtain, and that results with pyogenic 
coeei could indicate the bactericidal power against tubercle bacilli, we tested 
out samples of blood from several patients with pulmonary tuberculosis (se- 
cured through the kindness of Dr. Kassowitz). We found that the bactericidal 
power of these samples against Staphylococcus aureus and against hemolytic 
streptococci was quite different, and no correlation whatsoever could be made 
between the clinical condition or the apparent resistarce of the patients to the 
tuberculous infection and the results of our bactericidal tests. 

In the presence of a streptococcus infection the blood of several patients 
showed a different degree of bactericidal action against streptococci and 
against staphylococci, usually more against streptococci than staphylococci. 
In the presence of Staphylococcus aureus infections, on several occasions we 
found that the patient’s blood had a stronger bactericidal action against his 
own organism than against the stock organism. In this last instance, two 
points are of interest: first, that the patient had a marked leucocytosis, and, 
second, that the staphylococcus infection persisted for quite a while in spite 
of a marked bactericidal power of the patient’s blood. One would have 
expected that, in the presence of such a strong bactericidal ability of the 
blood, the infection would clear up rapidly. The opposite conclusion, how- 
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ever, seems the one indicated, that is, that even the strong bactericidal action 
which we found in vitro was not sufficient to eradicate rapidly the staphylo- 
eoceus infection, and was probably only enough to prevent the patient from 
being overwhelmed by this infection. 


SUMMARY AND CONCLUSIONS 


A method is deseribed for determining the bactericidal power of blood 
against gram positive cocci, especially Staphylococcus aureus. This method 
is simple and gives results which check closely in duplicate tests. The method 
is therefore believed to be accurate. The results obtained with it should be 
of relative, if not of absolute, value. 

A fund is maintained by individuals and industries in Milwaukee to support Medica 
Research conducted in the Laboratory Department of Columbia Hospital. This work was 


made possible by the assistance and opportunities thus provided. 
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DISCUSSION 


Dr. Robert G. Maul.—It is very interesting to see the increasing phagocytes in tli 
increase of leucocytes. I would like to ask if tests were carried out with the stock leucocytic 
extract. 


Dr. William Thalhimer (closing).—That has not been carried out. 
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THE INTERPRETATION OF THE WASSERMANN TEST* 


d 

] By B. Markxowirz, M.D., Cutcaco, uu. 

e | SHOULD like to stress the importance of the proper interpretation which 
the clinician should make upon the complement-fixation test, and as illus- 

trations I will cite some of our personal cases and references found in medical 

8 literature. Much has been written on the Wassermann test; its technic is con- 





stantly improving, and we have today almost as many varieties in its per- 
formance as we have Wassermann workers. Its interpretation, however, has 
been slighted; the correlation of the reaction in the tube with the existing eir- 
cumstances of the specimen and its host is not so frequent a topie of discussion. 

The impression made by any statement depends upon the powers of per- 
ception or interpretation of the receiver. The impression made by the Was- 
sermann test is dependent upon the interpretation placed upon its reaction 
by the serologist, and the interpretation placed upon its report by the physi- 
cian. These interpretations are often the basis of considerable discussion, and 
are sometimes the cause of different impressions made by reports on the same 
specimen. This, together with the small percentage of error, which must be 
considered, does to some degree diseredit the complement-fixation test and 
may cause the clinician to give only half-hearted credence to the Wassermann 
report. For this reason, I think that with a better understanding of the in- 
terpretation of the results found, and with a better understanding between 
serologist and clinician, greater cooperation will be effected. 

At this time, however, we will discuss only the elinician’s interpretation 
of the serologist’s report, and disregard the serologist’s reading, excepting 
only that phase whieh influences the clinician’s conception of the results of 
the Wassermann test. To do this we must first mention that even the Kolmer 
complement-fixation modification, considered by many the best of all Wasser- 
mann modifications, is not technically specifie since we cannot explain defi- 
nitely why the complement becomes fixed in a positive serum. Weygandt, as 

baek as 1907, and Noguchi' since then, proved that positive results may 
be obtained in syphilitic sera by using antigens made of normal tissue. Kolmer? 
states that all we know of the syphilitic reaction is that a mixture of suit- 
able extract plus a syphilitie serum is capable of fixing large amounts of 
complement. Davidsohn* states that the positive complement-fixation test only 
indicates the presence of a syphilitic antibody in the blood of the patient 
at the time when the test was performed. Weil produced positive Wassermann 
reactions in the blood of rabbits which were injected with an alcoholic extract 
of rabbit organs, while Kolmer and Casselman* many years before showed 





*Read before the Seventh Annual Convention of the American Society of Clinical Path- 
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that the serum of many normal rabbits reacted positively to the Wassermann 
test. As generally performed, therefore, the Wassermann test is not a true 
specific reaction, and if we want the clinician to properly interpret our re- 
ports, we must rot only bear this nonspecificity in mind but impress him 
with its existence. We must educate him to the fact that this, in addition 
to further information of the Wassermann test, is necessary for the proper 
interpretation of its reaction. 

Assuming though that our reaction is a true and specific one, we still 
find considerable controversy arising from the variatiors in laboratory re- 
ports on similar cases, and the elinician is often at a loss to know how to 
interpret them. The report he expects is probably one to be expected, but 
he fails to realize that not all cases respond serologically to the accepted rule. 
Seven exceptions are here discussed. 

1. Sudden Serologic Change in Treated Cases—The sudden change in re 
action of a treated case from negative to positive or vice versa is almost as 
well known as the chronicity of the disease itself. It frequently oceurs that 
we report negative on a patient and two or three weeks later when the test 
is repeated, we find a two- or three-plus positive. To illustrate: Male, aged 
fifty-one, had been under treatment eighteen years ago. Three years ago he 
suddenly gave a four-plus reaction after constant negatives for a period of 
fifteen years. Since then he has been under constant treatment and observa- 
tion. July, 1926, blood again became negative. Every three months a Was 
sermann was taken and always returned negative until September, 1927, 
when a two-plus Wassermann and two-plus Kahn were reported by two dif- 
ferent laboratories. Just two weeks later, without any treatmert, another 
Wassermann was done and this time reported completely negative by the 
same two laboratories. Why this sudden change oecurs we do not know 
definitely, but as explained by Craig,’ from these variations it is evident that 
the antibodies and lipo-trophic substances present in the patient’s serum 
vary from day to day. Nichols® reported a case in which the patient, after 
two years of treatment, remained clinically and serologically negative for 


five years. After one injection of 0.6 gm. salvarsan, given as a provocative, 


his blood was negative daily for four successive days, but on the fifth da) 
was reported four-plus positive. 

2. Serologic Variations in Untreated Cases.—Daily titration of the blood 
of untreated syphilitics shows that great variations may occur in the com- 
plement binding power of the serum of patients who receive no treatment. 
This variation may occur from day to day so that one or even several nega- 
tive examinations in a suspected case should not always be considered suffi- 
cient evidence for excluding the disease. In a series of ten eases, all sul- 
fering from undoubted syphilis in various stages, Craig’ has shown that some 
cases if tested on certain days gave a negative result, although serum from 
the same cases had previously been positive, and again became positive in 4a 
day or two. We have found one such variation in the case of a middle-aged 
woman who was an undoubted luetie with a strongly positive Wassermann. 
She took only one injection of neosalvarsan and then disappeared for almost 
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a year. Upon her return her serum was reported negative by the Wassermann 
test, and a repetition of the test three weeks later resulted in the same report. 
Shortly after treatment was instituted, however, her serum again became posi- 
tive. We also found a similar variation in a ease not presenting any signs, 
or giving any history of syphilis. G. M., female, widowed, aged forty-two, 
one daughter aged fifteen. She had a Wassermann taken only because her 
roommate was found to be luetie. A history and physical examination were 
found negative for syphilis. The Wassermann was reported four-plus, the 
Kahn negative. In view of the negative Kahn, negative history and symp- 
toms, the Wassermann was doubted and repeated one week later, at which 
time it was reported as a three-plus Wassermann and again a negative Kahn. 
Three days later the Wassermann was reported as a one-plus and still nega- 
tive on the Kahn. Since then four Wassermann tests have been made on 
this patient and all found to be negative. We must here eall attention to the 
importance of these results in explaining why, in sending specimens from 
the same patient, but at different times, to different laboratories, we find 
diserepancies between Wassermann reports. We must therefore bear in 
mind and teach the clinician that when it is desired to obtain a report from 
more than one laboratory upon a suspected individual, the same specimen of 
blood should be used; that is, obtain a sufficient quantity to be divided into 
two tubes and send one to each laboratory, instead of checking up at a 
later period on one test. 

3. Negative Wassermann in Tertiary Syphilis —Frequently we find a pa- 
tient with a specific history of many years’ standing who presents definite symp- 
toms of the disease, and is pronounced clinically luetie. A Wassermann test 
is done, and, much to the surprise of the clinician, the laboratory reports a 
negative reaction. Two cases will illustrate: L. W., female, aged forty-nine, 
gave a history of definite luetie infection at the age of twenty-eight. Was 
then given very vigorous treatment with mereury, and for a period of two or 
three years took a course of treatment each vear, and was pronounced cured. 
She presented herself to her physician with a tumor mass about the size of 
an orange in the left groin. He made a clinical diagnosis of sarcoma and 
removed a small piece which he sent to us for confirmation of his diagnosis. 
Tissue examinations revealed central coagulation necrosis with a peripheral zone 
of granulation tissue, rich in round cells; a Wassermann was suggested on the 
probability of this being a gumma. Despite two negative Wassermann reports 
which we submitted, we suggested antiluetic treatment, which we felt was 
justified in view of the positive history and the microscopic appearance of 
the tissue. This course was followed and, with the usual treatment of iodides, 
salvarsan, and mercury, the mass was reduced to a small nodule about the 
size of a walnut. After a three months’ rest following treatment, the Wasser- 
mann test on this patient reacted four-plus positive. We, as serologists, must 
in a ease like this, be able to help the clinician give the patient some reasonable 
explanation why, despite definite symptoms, the patient is serologically nega- 
tive, and why, with treatment which reduced the symptoms, the serum reacts 


positive after a rest period. 
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The second ease of this class, D. M., aged fifty-four, druggist. History 
of definite luetic infection at the age of thirty with subsequent treatment over 
a period of three or four years. Has since been free from any symptoms 
until several months prior to the time he presented himself for examination, 
when he noticed that his memory was failing. His physician elicited definite 
luetie symptoms and sent him in for a Wassermann test which was negative 
on three different occasions. With a definite history and Argyll-Robertson 
pupils, we suggested a spinal fluid examination on which was returned a 
negative report on the Wassermann test, but a cell count of 34, globulin 
strongly positive, and a tabetie reaction in the Lange colloidal gold curve. 
Despite the negative Wassermann a diagnosis of tabes was made, and the 
patient improved under antiluetie treatment. Following a two months’ course 
of treatment the patient was given a rest of six weeks, at which time his 
spinal fluid was four-plus positive, and the patient felt well. 

Solomon and Klauder* report similar findings of negative spinal fluid 
Wassermanns in known luetics, particularly in cases with vascular lesions 
Wynn’ reports the disappearance of spinal fluid findings in eases of paresis, 
although symptoms continued. 

According to the statistics of Lindlan, only about 60 to 75 per cent of 
the cases of tertiary syphilis gave positive results. In general paresis he 
reports the blood positive in 82 per cent of the cases, and the spinal fluid 
positive in practically 100 per cent. Boas (quoted from') reported that in 
early latent syphilis 40 per cent were found with positive reactions; in old 
latent cases he reported 22 per cent of properly treated cases and 74 per 
cent of insufficiently treated cases, as positive. 

As shown by these cases, the physician must not immediately convict the 
laboratory of poor work if the Wassermann report does not compare favor 
ably with the clinical symptoms, but must bear in mind that tertiary syphilis 
will sometimes fail to give a positive Wassermann reaction. 

4. Mild Positive Wassermanns in Certain Nonluetic Individuals.—On the 
other hand the reverse condition is not infrequently found; a mild positive 
Wassermann in a nonluetic, as for instance in a ease sent us: B. W., painter, 
middle-aged adult male with a seore of chronic complaints, but no definite 
train of symptoms. No specifie history of any kind was given, and on exami- 
nation there were no physical findings indicating a specifie infection. His 
mouth was in poor condition, teeth were carious, and there was a consider- 
able degree of pyorrhea. As a routine matter a Wassermann was done and 
returned from the laboratory as a mild positive. The Wassermann was twice 
repeated and both times reported as a two-plus positive. We suggested that 
the teeth and gums be treated. Several abscessed teeth were extracted, and 
prophylactic treatment instituted. Six months later the patient’s physical 
condition was greatly improved and the Wassermann test returned negative 
on two different oceasions. This false reaction is not infrequently found in 
low grade systemic infections as illustrated. The careful internist will not, in 
this case, make a diagnosis of syphilis on the strength of the Wassermann 








ac 


di 
to 
ca 


m 
th 
K] 














THE INTERPRETATION OF THE WASSERMANN TEST 455 


alone, but will place the proper interpretation on the report submitted, and 
together with the history and physical findings, make a diagnosis other than 
syphilis. 

The pathologic laboratories of the Mount Sinai Hospital at Philadelphia 
reports two cases in which weakly positive reactions were found in jaundiced 
patients. Corrigan’® reported, on serum from 100 febrile patients, two strongly 
positive Wassermann reactions in cases of pneumonia with no syphilitie his- 
tories, and in one of these the Wassermann became negative after the erisis. 
One strongly positive reaction was found in a nonluetic case of endocarditis, 
and a weakly positive reaction was found in a case of epilepsy. 

5. Wassermann Fast Cases.—Another condition in which the Wassermann 
report does not compare favorably with the clinical course, is the so-called 
Wassermann fast cases, in which the Wassermann reaction is persistently 100 
per cent positive despite the repetition of vigorous courses of antiluetie treat- 
ment. I am mentioning the following case only because it differs slightly from 
the usual Wassermann fast ease in that the serum of this patient became nega- 
tive after the first course of treatment, and later again became and persistently 
remained strongly positive. Patient S. D., salesman, male, aged nineteen, pre- 
sented himself with definite secondaries and a four-plus Wassermann in 1921. 
Following vigorous course of treatment, consisting of eighteen intravenous in- 
jections of neosalvarsan and forty intramuscular injections of mercury, one 
grain each, all given within a period of three months, his Wassermann came 
down to a one-plus after two months rest. Instead of reporting for another 
course of treatment as he was instructed, this patient failed to return. <A 
year later he returned and again his Wassermann was reported four-plus. 
Since then he has been given many courses of treatment, including various 
preparations of salvarsan, mereury, and bismuth, but his blood was persist- 
ently four-plus positive. He has had to date over 100 intravenous injections of 
salvarsan, and about twice as many intramuscular injections of mereury and 
bismuth, with no serologie change. 

Beinhauer and Jacob" think that in some cases the ‘‘Wassermann fast”’ 
syphilis is due to tissue saturation by the heavy metals used in the treatment. 
In this case, however, we showed serologic progress after a very vigorous 
course of treatment, but after neglecting treatment for a vear the serum 
became and remained strongly positive. 

6. Negative Wassermann in Primary Stage—A negative Wassermann re- 
action, in the primary stage of syphilis is of no value whatever in eliminating 
the disease. Even if this negative reaction persists until the initial lesion 
disappears and during the stage preceding the onset of the secondary symp- 
toms, it eannot be relied upon as evidence that syphilis does not exist, be- 
cause the Wassermann test is frequently negative in the presence of an un- 
doubted hard chanere. Bruck did report very early positive reactions in 
monkeys, even before the appearance of the lesion, but we are still to face 
the problem that some are negative long after the appearance of the lesion. 
Klauder and Kolmer’™ reported positive reactions in the secretion of the 
primary lesion, while the blood serum reacted negatively. According to 
Statistics of Craig’ reporting only strongly positive reactions, complete in- 
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hibition of hemolysis, in the first week after the appearance of the initial 
lesion, 14 per cent are positive, in the second week 22 per cent, in the third 
week 41 per cent and in the fourth week 53 per cent. 

Rosenau™ states that the Wassermann reaction becomes positive by the 
tenth day in about 30 per cent of the eases, although it has occasionally been 
noted as early as three days after the initial lesion appeared. It is positive 
in 70 per cent by the end of the third week, and in 96 per cent of all cases 
by the fortieth day. That still leaves us a very large number of negatives 
in known positive cases. In our series of 42 eases, with no record of the 
age of the lesion, we found positive Wassermanns in only 24, or about 59 
per cent. 

7. Wassermann Test Influenced by Ingestion of Alcohol—That the in 
gestion of alcohol greatly influences the Wassermann reaction was definitel) 
shown by Craig and Nichols,‘ who demonstrated by a series of nine cases 
that the positive reaction disappeared after its administration, and again re 
appeared after periods varying from several hours to several days. In these 
eases the blood was tested one hour before aleohol administration was begun, 
and one hour to several days after the last dose of alcoholic liquor had been 
administered. 

In conelusion I would like to emphasize the following salient points: 

1. The Wassermann test per se is not a truly specifie test for syphilis, 
but rather an accidental finding; some, as yet unknown, biochemical change 
is present in the luetie individual, which causes the complement to become 
fixed. 

2. Variations oceur in the Wassermann reaction, depending upon the 
stage of the disease, early or late treatment, and individual influences pro- 
duced by the host. 

3. We must educate physicians to use the Wassermann test not as the 
main diagnostic factor in syphilis, but rather as one of the findings or symp- 
toms of the ease. 

4. The proper interpretation of the report submitted by the serologist 
is the important factor in using the Wassermann test as an aid to diagnosis 

5. This interpretation, when properly understood, will effect greater co- 


operation between serologist and clinician. 
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PRESERVATION OF COMPLEMENT, A PRACTICAL STUDY* 





By LB. W. Ruamy, M.D., Fort Wayne, INDIANA 


N 1917 I’ suggested the use of sodium acetate as a preservative of com- 

plement, setting forth that it would preserve complement a reasonable 
length of time, that it was not anticomplementary even in saturated solu- 
tion, and that such preserved complement could be diluted with salt solution 
to any desired strength. 

In Kolmer’s’ classical study of the Wassermann test he compared several 
methods of preserving complement including sodium acetate. He concluded 
that 17 per cent sodium chloride yielded the best results. By this method 17 
per cent sodium chloride was added to full strength guinea pig serum. For 
use 19 e@.c. of distilled water were added to 1 ¢.c. of serum making a 1-20 
dilution in isotonie salt solution. While I have adopted the Kolmer Wasser- 
mann technie with enthusiasm, I was loath to diseard the sodium acetate 
method of complement preservation, without first satisfying myself of the 
material superiority of salted complement. I therefore ran a parallel series, 
using both preparations of complements, over a period of three years on all 
Wassermanns coming into the laboratory. Pools were made from the total 
blood of four or five guinea pigs and the serum divided into two portions. 
To portion No. 1 was added sodium chloride to make a 17 per cent mixture. 
To portion No. 2 was added 6 parts of 12 per cent sodium acetate solution 
to each 4 parts of serum, making a 40 per cent stock complement dilution 
containing 8 per cent of sodium acetate. This was placed in 5 ¢.e. vials and 
kept in the same compartment in the ice box with the salted complement. 

These preserved complements Nos. 1 and 2 were then used in the same 
dilution (1-20) in making the daily Wassermann tests but on alternate days, 


except that on days when unusual numbers of Wassermanns were run, then 
the other complement was used on two successive days to keep the amounts 
equal, in order that one should not be exhausted before the other. Both com- 
plements were titrated the first day and after that on the days used. When 
either showed loss of fixability or tendency to false positives they were dis- 
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earded. Ox and human blood cells were used at different times, preserved 
with 0.125 per cent formalin. In this study, sharp changes in the unit strength 
of both complements will be noted, due to variations in the resistance (fragil- 
ity) of different batches of red blood cells, as I had previously pointed out. 
The variations noted are mostly of lowered resistance of new batches of cells, 
since it was not practical, except in two instances, to distinguish whether an 
increase of amount of complement needed was due to loss of complement 
strength or to increased cell resistance. Considerable variation was noted in 
the unit strength from pigs obtained from different sources. One source of 
supply furnished pigs whose serum was weak in complement. Changing the 
source of supply resulted in getting a much better quality of complement. 

In this study the main consideration was not so much how long comple- 
ment was preserved, but rather the comparative behavior of the two forms of 
preserved complement made up from the same serum. For this reason the 
fact that the charts show samples of extremely poor complement, as well as 
good at all seasons of the year, makes the study all the more complete. 

The number of days any one lot of preserved complement was in use de 
pended on the following faetors: First, the total quantity of any one lot of 
complement and its titer. Second, the volume of Wassermann tests to be done 
Third, weather conditions: i.e., 

a. Season of the year (complement keeps best in cold weather). 

b. Sudden sharp variations in barometric pressure sometimes caused sud 

den marked deterioration of preserved complement. 


In charting this study I divided the series into the four seasons of the 


year, to show the effect of weather. 
SERIES FOR THREE SPRINGS 


The poorest lot of complement was good for seven days, the best for 
twenty-eight days, and the second best twenty-four days. Of 12 lots of com- 
plement used during the spring months, the average period of serviceability 
was sixteen days. In this group the units of both complements ran paralle! 
with one exception. In the second lot the salted complement jumped from 
0.35 ¢.c. to 0.45 ¢.c. on the eleventh day, then to 0.6 ¢.c. while the acetated 
complement did not go above 0.4 ¢.c. There were seven instances where new 
batches of cells had lower resistance than the previous batch, and therefore 
required less complement. In this group the first drop in complement strengt! 
averaged at two and one-half days, the second drop at nine days. 


SERIES FOR THREE SUMMERS 


During the hot months both forms of complement deteriorated mor 
rapidly and required for the three summers 19 lots of serum. Two lots we! 
disearded after four days, while the best lot was in use nineteen days. T! 
average period of use was ten days, the first drop in strength averaging : 
two days, the second at five days. In this group, the salted complement 
deteriorated more rapidly in one instance and the acetated complement in 01 
instance, so in the entire group the honors were even. In six instances ne\ 
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cells with lower resistance required less complement. In one instance, the 
third lot, new cells on the tenth day were of much greater resistance requiring 
twice as much complement. 

SERIES FOR THREE FALLS 


In this group showing nine lots of complement the poorest lot lasted seven 
days, the best twenty-one days. The average period of use was fifteen days. 
The first drop averaged at three days, the second at eleven days. The salted 
complement deteriorated most rapidly in three instances, as against acetated 
complement once. Otherwise both complements ran parallel in quality. There 
were three instances where new cells of lower resistance required less com- 
plement. 

SERIES FOR THREE WINTERS 


In this group 11 lots of complement were used. Two lots lasted only 
seven days, while the best lot was used for thirty-one days, beginning with a 
unit of 0.1 ¢.e. and finishing at 0.3 ¢.c. The average period of use was nineteen 
days. There were nine instances where new cells of low resistance required 
less complement and one instance (the first lot of the group) where the op- 
posite is very definitely shown. The unit on the first day was 0.75 ¢.e. but on 
the seventh day with new eells only 0.15 ¢.c. was required, finishing on the 
nineteenth day at 0.2 ¢.¢., proving it to be an excellent lot of complement. 
Both complements ran parallel in quality with two exceptions. In both in- 
stances it was the acetated complement that went bad. In this group there 
was no regularity of the first drop in complement strength. In seven lots it 
averaged on the third day while in four lots of exceptionally good complement 
it averaged at eleven days. The second drop averaged at eleven days. In 


the last lot there was no second drop of unit strength. 
SUMMARY 


A summary of these experiments indicates that during the spring months 
both complements were used from seven to twenty-eight days, averaging fifteen 
days, during the summer months four to sixteen days, averaging ten days, dur- 
ing the fall seven to twenty-one days, averaging fifteen days, and during the 
winter seven to thirty-one days, averaging nineteen days. 

There were 25 instances where the use of new batches of cells required a 
smaller complement unit, indicating that they had less resistance to hemolysis 

creater fragility) than the previous batches. In two instances it was pos- 
sible to note that new batches of cells showed definitely higher resistance to 
lemolysis. The first drop of complement strength ordinarily occurred on the 
second or third day, the second drop around the tenth day. A few lots of 
complement registered only the initial drop. Adult pigs furnished the best 
complement. 

There were five instances in the whole series where the salted complement 
proved inferior and four instances where the acetated complement proved in- 
ferior. With this slight difference, neither form of complement proved mate- 
rially superior to the other, unless the following propositions be considered 


exceptions: 
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1. (a) Salted complement is capable of only one dilution, and if it be 
weak, large amounts must be titrated. (b) Salted complement after dilution 
for use is subject to the same deterioration that may take place in unpreserved 
complement, when out of the ice box for titration and during the various steps 
of the Wassermann technic (important in hot weather). 

2. (a) Because sodium acetate is not anticomplementary even in satu- 
rated solution (63 per cent) this form of complement can be used in any strength 
or dilution desirable, and on account of this flexibility of dilution the operator 
can regulate the amount to be pipetted. (b) No matter what the dilution of 
acetated complement, the sodium acetate is still present acting as a preserva- 
tive. For example, a 1-16 dilution of 50 per cent stock dilution (equal parts 
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of serum and 20 per cent sodium acetate solution) making approximately 1-32 
serum dilution would contain 5 of 1 per cent sodium acetate. Even this small! 
amount will prevent deterioration while the complement is out of the ice box. 
Closer titration is therefore possible. 

As conclusions I might indicate that, 

1. In my own experience there is no practical difference in these two 
forms of preserved complement as to stability, fixability or tendency to give 
false positives. 

2. Salted complement requires accuracy in weighing and dilution and 
after dilution for use is subject to the same deteriorations common to unpre- 
served complement. 

3. Complement preserved by sodium acetate in my opinion has three quali- 
ties to commend it: 
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1. Flexibility of dilution. 

2. Ease and simplicity of preparation. 

3. Retention of its preserving properties in any dilution, allowing 
closer titration. 


Having justified my faith in acetated complement, my next aim was to 
improve it. Sodium acetate has no bactericidal properties, 10 per cent solu- 
tions having no inhibitory action on the growth of streptococci. I have found 
that the temperature of the ice box depended on the uncertainties of the ice 
man. Sometimes it was full of ice but often nearly empty and occasionally 
entirely so, especially on a few very hot Sundays and holidays. At these 
times acetated complement was subject to deterioration from bacterial con- 
tamination. To prevent this I began adding three drops of toluol to each 
5 e.c. of acetated complement. I have also increased the strength of the sodium 
acetate solution to 20 per cent and now make a 50 per cent stock comple- 
ment dilution. Then about a year ago I got rid of the ice man problem by 
installing an ice machine. With this constant temperature plus the toluol 
and 20 per cent acetate solution the limits of usefulness of a lot of aeetated 
complement is now apparently only limited by the total quantity at hand. 
As shown in Table I whatever amount was made up was used in its entirety, 
lasting on an average of about four weeks. The unit of complement at no 
time shows any wide variation from the first day’s titration, averaging in 
the end about a half more. One lot of complement shown in Table II was 
made up Aug. 4, 1927, and lasted until Sept. 23, 1927, a period of fifty-two 


TABLE II 

















COMPLEMENT TITRATION BEGINNING AUGUST 4, 1927 
DAYS ~ AMOUNT IN MILS DAYS AMOUNT IN MILS 
’ 1* _—_ O15 — OT t 0.1 
9 0.15 28 0.1 
3” 0.15 29 0.1 
4 30 0.125 
§* 0.2 31 0.125 
6* 0.2 32 = 
» ig 0.2 33 0.15 
i 0.2 34 0.15 
0.2 35t 0.125 
10* 0.2 36 0.125 
1] — 37 0.125 
12* 0.2 38 0.125 
13* 0.2 39 = 
14* 0.2 40 0.125 
5* 0.2 1] 0.125 
16 0.125 42 0.125 
17 0.125 43 0.15 
18 _—— 44 0.15 
19 0.125 45 0.15 
20 0.125 46 _— 
21 0.125 47 0.15 
22 0.125 48 0.15 
23 0.125 49 0.15 
24 0.125 50 0.15 
25 —- 51 0.15 
26 0.125 52 0.15 





*Dilution 1:32, all other titrations done with 1:16 dilution. 
tNew cells. 
tAll of this batch used up September 24th. 
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days, giving sharp reactions to the end. The first dilution was 1-32, later 
1-16. The unit on the first day was 0.15 ¢.e. (dilution: 1-32), and on the 


fifty-second day it was just double or 0.15 ¢.e. of a 1-16 dilution. 
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DISCUSSION OF PAPERS BY MARKOWITZ AND RHAMY 








Dr. H. C. Sweany.—Regarding the complement fixation reaction in syphilis, we have 


made a few observations in our tuberculosis patients in Chieago, realizing that this reaction 
in certain cases is quite fleeting, so much so that before we permit the treatment of one of 
our tuberculosis patients we get two or three positive reactions on this patient before we 
send in the report. Now it seems to me that we must learn more of the physicochemical 
reaction taking place in the Wassermann before we should put too much stress on these 
It may be illustrated very well by what happens in tuberculosis. In this 


borderline cases. 
made an extensive study of the blood chemistry changes. We find that the 


disease we have 
albumin-globulin ratio varies many times quite abruptly in a very short period of time, so 
that certain physicochemical reactions taken from week to week will vary a good deal. It 
seems quite reasonable therefore, that the same thing may happen in syphilis except there 
is a definite relation there of the proteins to the disease. Until we know more of the 
chemistry of this reaction we must be careful in our evaluation of this test. Clinicians 
must also be taught to interpret the laboratory man’s report. 

Dr. J. J. Moore.—Dr. Markowitz’s paper is very important. It is very disconcerting 
for a clinician to send separate samples of the same blood to three laboratories approved by 
the American Medical Association, directed by members of this Society and get three different 
reports. It seems to me that we have not gone far enough in our cooperation with each other 
in seeing that our reports agree. In the last year in Chieago our laboratory and another 
approved laboratory have run a number of Wassermanns upon the same individuals with no 
agreement. Fortunately for us since our reactions were positive, all these cases were old 
treated luetics. Another approved laboratory has agreed consistently with us for the last 
three years. We have now suggested that those directors of approved laboratories in the 
same localities get together and find out what is wrong with their Wassermanns. Many) 
clinicians at the present time get up and say the Wassermann is of no value whatever 
I would not take any four-plus Wassermann as a diagnosis of syphilis unless it was backed 
up by other reports or clinical symptoms. We can get together and get our antigens s 
fixed up that the laboratories in the same commuunity can agree more closely on bloods 
taken on the same patient and sent to different laboratories. 


Dr. Wm. G. Exton.—Some of you will remember that in the symposium we had at Sa: 
Francisco this same topic was thoroughly discussed, and that I brought to your attentio: 
the fact that insurance offices are constantly puzzled by the discrepancies reported from th: 
laboratories in the different parts of the country which do Wassermann tests. I think that 
the crux of the situation to some extent at least, lies in the fact that not only are different 
methods used but that when they do the same test, such as Kolmer’s technic, each has som: 
different little quirk that may bring its work out of line with the others. Personally, | 
regard the whole matter as a positive scandal which is going to hinder clinical pathology 
if some way is not found to get uniform results from different laboratories. 





Sondern.—Dr. Moore’s and Dr. Exton’s statements are well founds 








Dr. Frederic E. 
They are brought about by various conditions as the reader of the first paper indicated 
closing. Communications of this kind are of value chiefly to the clinician. We are apt 
talk about these things among ourselves but often fail to go before the clinician’s societies 
and talk in the same way, which is our duty as the clinician is often not sufficiently inform¢ 


on the very things that we are now considering. The one great difficulty is the variatio: 
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in reaction of people that have been treated for syphilis. Dr. Markowitz spoke of several 
conditions in which a patient was negative one day and positive later on and negative again. 
It brought to my mind one instance that I experienced. In this case my reaction was com 
pletely negative and that of another laboratory was completely positive. The blood for these 
tests was not taken at the same time but on the same day. They were repeated one week 
later and this time my test was completely positive while the other was completely negative. 
Subsequent investigation proved that the two negatives were taken in the afternoon and the 
two positives in the morning, and we also found that it was the patient’s habit to drink 
three high balls at noon. If Dr. Markowitz’s paper were read to a society of clinicians I 
think it would do a great deal of good. 

The question of nonspecific positives is also important. The seriousness of a false 
positive reaction affects the private laboratory worker to a greater extent than the serologist 
of a large institution. In the latter the tests are more frequently repeated and the error is 
generally discovered more quickly. If the result of the Wassermann test is used conjointly 
with clinical manifestations in diagnosis and prognosis harmony generally results, but if the 
result of the Wassermann test is the only factor used for this purpose and particularly if 
the patient is taught to follow his own case on the basis of Wassermann reports, only then 
it is not unusual to have a confused clinician and a doubting patient. 


Dr. A. H. Schade. Dr. Sondern has hit the nail on the head. In Toledo the pathologists 


ittempt to get a paper before the academy of medicine at least once a year on the interpreta 
tion of the Wassermann test, stressing that the Wassermann test is only one of the symptoms 
syphilis. 

Dr. B. Markowitz.—I have not much to add except that as Dr. Sondern has pointed out 
t is very important to educate the physician on this point of Wassermann reaction. I 
think we should take it upon ourselves as Dr. Moore says, that every one of us should go 
back to his locality and get together with other pathologists in the community and decide 
ipon a technic that would come at least close to being the same. We should attempt, in 
that particular community before the different medical societies, to point out that idea of 
ilse positives in syphilis. 

Dr. A. H. Sanford.—It seems to me that Dr. Rhamy’s paper should have some dis- 
ission. Just one question; he talked about using new cells, I am not quite clear as to what 


uses. Do you use pooled cells from the slaughterhouse?) Do you take one sheep and 


bleed him or do you use a number of sheep? 

Dr. B. W. Rhamy.—I used both ox and human cells preserved in 0.125 per cent formalin. 
When human cells were used a pool was made from whatever fresh cells were available in the 
samples at hand for Wassermann tests. These suspensions were used for about three days, 
then a new supply made up. 

Dr. A. H. Sanford.—The reason I asked was that we have had the experience that 

hen we used one sheep right along, the cells will finally become resistant from that sheep 
so that we have to get a new one. We find that there is quite a little variation in sheep 

s when we start in using new sheep. 
Dr. B. W. Rhamy.—I had one batch of complement, whose unit on the first day it was 


titered, was 0.75 ¢c.c. of a 1-16 dilution. Four days later with a new batch of cells it was 


» cc. The cells that were used the first day were evidently of extremely high resistance. 


y were ox cells and were hard to separate from the serum. 











THE SEDIMENTATION TIME OF BLOOD IN JAUNDICE* 


By N. Rosentuat, M.D., anp M. I. Buowstern, M.D., New York 

| fpesreyrensny is a symptom which may result from numerous factors; these 

are sometimes obvious, although often obscure. The diagnosis of certain 
forms of hemolytic jaundice, such as pernicious anemia and congenital, 
splenomegalic, acholurie jaundice, can readily be made from the blood pic- 
ture and the fragility of red blood cells. In eases of cholelithiasis, new- 
growths, catarrhal jaundice and cirrhosis of the liver accompanied by jaun- 
dice, however, the problem is more difficult; no definite laboratory finding 
being considered diagnostie in these conditions. Nevertheless, the intensity 
of the jaundice may be determined by the icterus index; the possible extent 
of liver damage may be ascertained in eases of nonobstructive jaundice by 
the bromsulphthalein test (S. Rosenthal'), and the degree of obstruction in 
bile duets or liver cells may be estimated from examinations of the urine 
and stools for urobilin, bile and color. Complete obstruction of the bile ducts 
or in the liver cells is shown by the absence of urobilin in the stools and 
urine, and by the passage of eclay-colored stools. Again, the presence of 


leucin and tyrosin in the urine are to be regarded as important findings, being 


indicative of liver degeneration. 

Recently the sedimentation reaction of red blood cells was proposed as 
an additional aid in the differential diagnosis of certain cases of jaundice. 
As the conclusions reported by Katz and Leffkowitz? concerning the sedimen- 
tation rate in jaundice were based on comparatively few cases, it was believed 
that a more extensive and systematic study of this reaction might more fully 
determine its extent or limitation. With this purpose in mind, observations 
were made by us in a series of 69 eases, in which a definite diagnosis was made 
by operation, x-ray, autopsy, or clinical observation, especially in eases of 


eatarrhal jaundice and cirrhosis of the liver. 
METHODS EMPLOYED 


The Linzenmeier*® method for the sedimentation rate was employed in the 
present series. For this purpose citrated blood was used in a proportion of 
one part of 5 per cent sodium citrate to four parts of blood. The sedimenta- 
tion time in the usual Linzenmeier tubes was noted when the red blood cells 
reach the 18 mm. mark. The normal time with this method was 180 minutes 
or longer. For the determination of the icterus index, we used the Brown‘ 
modification of the Meulengracht® reaction. Our experiences were similar to 
those of Shattuck, Killian, and Preston,® regarding the dependability of the 
icterus index. The direct reading of the color of the serum or plasma was 
more sensitive than the Van den Bergh reaction in milder grades of jaundice. 

*From the Medical Department and Laboratories, Mt. Sinai Hospital, New York. 


*Read before the Seventh Annual Convention of the American Society of Clinical Pat! 
ologists ; Minneapolis, Minn. June 8, 9, and 11, 1928. 
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EFFECT OF JAUNDICE ON THE SEDIMENTATION RATE (CHART 1) 


About 80 per cent of our cases accompanied by jaundice showed a sedi- 
mentation time which was less than normal. Most of these cases were rapid, 
between eleven and eighty minutes. The sedimentation rate bears no rela- 
tion to the degree or duration of jaundice or of bile obstruction. These 
results seem to be rather paradoxical. According to the experiments in vitro 
by Johannes and Joseph Vorschiitz,” and by Katz and Radt,® bilirubin itself 
does not influence the sedimentation rate, but bile salts have a marked in- 
hibitory effect. Cholesterol, according to Kiirten® hastens, and lecithin in- 
hibits the sedimentation rate of the red cells. The fibrinogen and globulin of 
the blood, in jaundice, as reported by Starlinger,’’ seem to be increased ex- 


cept in grave icterus, where the fibrinogen is greatly diminished, as pre- 


anand EES REEEEEREERESEGEES 
| | ae 


i | | j 
—}—+--+- +4 4-4 ++} 4+ 4 4 4 $f 





| | 
+ —+—+—+— 4+—4+—+—+— 4-4 ++ 
4+ -+-+- +4— +t 4-4 
7S ee eeeee oH 
} | Bann i | 
ttt = 2 en Ge ee ae ie ee | 
} | ] | ] 
saa See eee ea 


| 





ICTERUS INDEX 






| 
1 


150 200 250 
SEDIMENTATION TIME 


Chart 1 Corresponding values of icterus index and sedimentation time. 
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viously shown by Whipple,’’ Gram,'* and others. Synergistie and antagonistie 
elements which affect the sedimentation rate are therefore present in icterie¢ 
plasma. The elements which inhibit the sedimentation of the red eells, as the 
bile salts, are inereased in practically all eases of jaundice, according to the 
observations of F. Rosenthal and Wislicki,’® and Shattuck, Katayama, and 
Killian**; and the lipin phosphorus (lecithin) is inereased in obstructive 
jaundice (Byrom and Kay'’). In spite of the presence of these inhibitory 
factors in icteric plasma the sedimentation rate in most cases of jaundice shows 
a marked tendency to increase. Fibrinogen and globulin may influence but 
do not show any constant correspondence to the sedimentation rate, as found 
by Fahraeus”’ and later by Pinner,’ conclusions, however, which do not agree 
with those reached by Gram,’® Frisch and Starlinger,"® on the relation of 
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fibrinogen to the sedimentation rate. The effect of jaundice on the dispersion 
state of globulin which is believed to be the main factor in the sedimentation 
of the red blood eells, is problematical. 

Johannes and Joseph Vorschiitz’ state that jaundice of short duration 
does not affeet the sedimentation rate, but that jaundice of long standing 
slows the rate. They attribute this action to the inerease of bile salts and 
lecithin. Katz and Radt® confirm the observation of the effect of bile salts 
in vitro and believe that the retention of bile salts affects the sedimentation 
rate in eases of jaundice. On the other hand, Lohr* found a rapid sedimenta- 
tion time in cholelithiasis with or without jaundice; but in such eases Shat- 
tuck, Katayama, and Killian'* have shown a marked retention of bile salts in 


the blood. 
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Chart 2.—Corresponding values of cholesterol and sedimentation time. 


Another important factor in hastening the sedimentation rate is the pres- 
ence of an infection. Most of the cases here reported, however, were afebrile ; 
so that the increased sedimentation rate in our cases may be attributed to 
changes in the icteric plasma, which are not yet clearly understood. 


RELATION OF CHOLESTEROL TO THE SEDIMENTATION RATE (CHART 2 


Kiirten® has shown that cholesterol increased the sedimentation rate of th: 
red blood cells. Pinner’? found no definite relation between the cholestero! 
and the sedimentation rate in eases of tuberculosis. We, however, note a 
definitely rapid sedimentation rate of the blood when the cholesterol is greate! 
than 300 mg. In two eases of disturbed cholesterol metabolism with hyper 
cholesterolemia (500-800 mg.) without jaundice, the sedimentation rate was als« 
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found to be rapid. It would thus appear that a greatly increased cholesterol 
of the blood is an important factor in the sedimentation of red cells in cases 


of jaundice. 
SEDIMENTATION RATE IN VARIOUS DISEASES ASSOCIATED WITH JAUNDICE 


1. Carcinoma (Table I).—In a series of 18 cases of newgrowth accompanied 
by complete or nonobstructive jaundice, proved by autopsy, x-ray or operation, 
the sedimentation rate was rapid in all except two eases. In one ease, the 
sedimentation time was normal (185 minutes and, later, 315 minutes). This 
patient presented a moderate degree of jaundice (icterus index 28) and a defi- 


nite polyeythemia which was responsible for the slow sedimentation rate. The 


TABLE I 


CARCINOMA 


COMMON 


CASE S.R. — £2. CHOL. pUCT REMARKS 
OBSTRUCTION 

lL. Bie. 11 100 150 : a Complete 

2. 6m 18 25 12 182 mg. None 

3. H.H. 25 70 70 224 mg. Complete Ca. Pancreas 

1. S.B. 25 60 60 248 mg. Partial Anemia 

5. EM. 25 35 90 Complete Metastatie Ca. 

6. FS. 30 60 85 380 mg. Complete Sarcoma of Intestines 

7. Bam 30 100 110 230 mg. Complete Ca. of Common Duct 

ae Se 30 70 LOO 182 mg. Complete Ca. Papilla 

9. AS 35 $() 45 216 mg. Complete Ca. Stomach 

10. E.T. 35 25 30 None Metastatic Ca. 

95 35 18 None 

1] H.M. 8 10) 46 130 mg. None Metastatie Ca. of Liver 

2. kG. 8 40) 95 040 mg. Complete Ca. Pancreas 

l D.G 70 70 15 Complete Ca. Pancreas, Anemia 

l4. IG, 85 85 56 176 mg. Complete Ca. Common Duet 

15. M.S. 110 180 230 mg. Complete Ca. Pancreas 

lt S.A. 120 70 $5 164 mg. None Metastatie Ca. of Liver 

17. JS. 185 50 28 124 mg. None Hypernephroma 

315 35 28 Thrombosis of Hepatic veins. 

Polyeythemia 

IS. F.A. 360 15 160 mg. None Metastatie Ca. 


S.R. Sedimentation rate-minutes, 

L.F.T.=Liver function test. 

II.—Icteric index. 

Chol.=Cholesterol. 
postmortem findings showed a hypernephroma of the kidney, with involvement 
of the vena cava and thrombosis of the hepatic veins. No metastases were 
present in the liver. Blood concentration in the other case of carcinoma and 
jaundice probably influenced the sedimentation rate. All patients were afeb- 
rile, with the exception of Case 2. The cholesterol findings were normal ex- 
cept in Case 9, this patient also having diabetes. 

These results agree with the findings of Fahraeus,** Kovaes,** and Rubin,” 
in eases of carcinoma with or without jaundice. 

2. Catarrhal Jaundice (Table II).—Catarrhal jaundice is not a disease 
entity. It consists, possibly, of two groups, one of which has a predominating 
infectious element (cholangitis), which may be designated as infectious 
hepatitis. The sedimentation rate is rapid in such eases. The other group 


begins insidiously without any infectious element. The term hepatosis, sug- 
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gested by Geronne,* is more appropriate for this particular condition, indi- 
eating a parenchymatous change of the liver cells, which was found by 
Eppinger,** Klemperer,®° and others. In such cases leucin and tyrosin are 
oceasionally present in the urine. Hepatosis not only oceurs in young adults, 
but may also appear in later life, at which time it is difficult to differentiate 
from carcinoma with involvement of the liver bile duets. The disease is not 
usually fatal; in a few eases, however, the lesions are so extensive that acute 
or subacute yellow atrophy of the liver may supervene. The etiology of the 
condition is still obscure. Sixteen eases of our series showed marked varia 
tions in the sedimentation rate. The sedimentation time was rapid in seven 
eases and normal or somewhat delayed in nine others. Apparently the pres 
ence or absence of bile in the stools does not affect the sedimentation rate 
The cholesterol content of the blood was normal except in Case 1. This par 
ticular patient showed a hypercholesterolemia, secondary anemia, and diabetes 


mellitus. The jaundice subsided later. 








IT 


(CATARRHAL 





TABLE 





J AUNDICE 





HEPATOSIS 


COMMON 


REMARKS 


CASE S.R. “ 1.1. CHOL. pucT 
s OBSTRUCTION 
= 7% 18 100. s.135 Ct” 412 mg. Complete ~ Secondary anemia, amyloidosis 
10 100 120 570 mg. Complete Two weeks later 
85 15 25 None Two months later 
2. M.H. 30 10 45 None 
3. E.M. 43 15 45 140 mg. Complete 
eo, mn. 45 90 160 170 mg. Complete 
70 32 None Three weeks later 
5. A.S. 60 5 24 148 mg. None 
6. B.H. 65 $5 35 164 mg. None 
7. FS. 90 80 L100 208 mg. Complete 
8. A.S. 110 35 30 230 mg. Complete 
9. N.R. 120 70 72 Complete 
10. M.C 200 50 55 208 mg. Complete 
11. M.C. 210 L100 60 154 mg. Complete 
12. A.W. 300 100 122 None 
915 10 80 260 mg. None Nine days later 
13. L.S. 330 60 10 Complete 
14. C.S. 370 70 60 142 mg. Complete Pregnaney 
15. W.C. $50 70 50 176 mg. None 
16. A.A. 165 15 110 1Sl mg. None 


Gram" reported a normal sedimentation time and normal blood fibrin in a 
ease of catarrhal jaundice. Vorschiitz*® found an increased sedimentation rate 
in three eases of catarrhal jaundice (one to two hours). Kovacs”! noticed a 
He 
suggested the sedimentation time as a valuable diagnostic aid, as eatarrhal 
jaundice shows a normal sedimentation rate and carcinoma with obstruction 
of the common duct shows a rapid rate. According to our results we cannot 
consider a rapid sedimentation rate as sufficient to exclude eatarrhal jaundice 
but believe that a normal or slow sedimentation rate is suggestive of this 


normal or slow sedimentation rate in four eases of catarrhal jaundice. 


condition. 
3. Cirrhosis of the Liver (Table II1).—In cirrhosis of the liver the sedi- 


mentation rate shows marked variations. In nine of our eases there was in- 
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creased sedimentation of the red cells and in three the rate was normal. The 
importance of the clinical course and other blood findings in these cases must 
not be disregarded, nor should too great reliance be placed on the sedimenta- 
tion rate which may be modified by the possible presence of anemia. The 
bromsulphthalein liver function test offers considerable information concern- 
ing the condition of the liver, especially with a low icterus index. The high 
cholesterol content of the blood, in Case 1, was associated with amyloidosis 
and tuberculosis of the lymph nodes. An exploratory operation on this patient 
showed a moderate cirrhosis of the liver. The cases of splenomegalic cirrhosis 
of the liver and Banti’s disease had the characteristic blood picture of anemia, 


leucopenia and thrombocytopenia. The sedimentation time was more rapid in 


cases with a severe anemia. Other cases of cirrhosis of the liver without jaun- 
dice were not ineluded in this group, but their sedimentation time was ob- 
served to be normal. 


TABLE III 


CIRRHOSIS OF LIVER 
COMMON 
CASE S.R. elle CHOL. DUCT REMARKS 
OBSTRUCTION 
- * 3 100 é 568 mg. None Tuberculosis of lymph nodes 
2.. Fa. 30 é 169 mg. None Splenomegalie cirrhosis 
H.S. f 65 : 356 mg. None Severe anemia Banti’s Disease 
R.C. 8 164 mg. None Splenomegalie cirrhosis 
i a ‘ 30 3: 356 mg. None Atrophie cirrhosis anemia 
M.K. 10 é 136 mg. None Atrophie cirrhosis ascites 
: 240 mg. None Atrophie cirrhosis of the liver 
< eee 260 mg. None Atrophie cirrhosis 
So. AF. 7 142 mg. None Ascites, severe anemia 
10.. BF. é 136 mg. None Atrophie cirrhosis ascites 
ll. R.M. j : 176 mg. None Atrophie cirrhosis ascites 
3. A.B. 3! 3 None Janti’s Disease 


4. Lues (Table IV ).—Determinations of the sedimentation rate in cases of 
luetie hepatitis in the secondary stage were not made in our series, but, ac- 
cording to the observations of Klopstock,** these eases show a rapid sedimenta- 
tion time. The cases of lues under our observation gave a definite history of 
long-continued salvarsan treatment prior to the onset of the jaundice. We 
found the sedimentation time to be rapid in four out of six subjects. In one 


the sedimentation time was markedly increased on account of an unusual com- 


TABLE IV 


COMMON 
CHOL. puctT REMARKS 
OBSTRUCTION 
None Schistosomiasis of liver. Post 
salvarsan 
Complete Post salvarsan 
Complete Post salvarsan 
Complete One month later 
None Six weeks later 
None Post salvarsan 
None Post salvarsan 
Complete Post salvarsan 
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plication of schistosomiasis of the liver. Klopstock reported a normal sedi- 
mentation rate in two eases of hepatitis following salvarsan administration. 






5. Miscellaneous Cases (Table V).—The sedimentation rate was found to 
be inereased in all eases complicated by infection or anemia. In Case 12 a case 





of polycythemia vera complicated by jaundice and anemia as a result of the 





use of phenylhydrazine, the sedimentation rate inereased. Previously, the 





sedimentation rate in this patient was extremely slow, the red blood cells hav- 





ing sedimented about 5 mm. after two days. Case 16, a man of sixty-two, 
showed marked jaundice which at first appeared to be due to carcinoma. 
Leucin and tyrosin were found in the urine, and it was suspected that marked 







TABLE V 






MISCELLANEOUS CASES 










COMMON 
DUCT 
OBSTRUCTION 






DIAGNOSIS 








CHOL. 


























l. B.H. 1] 20 36 130 mg. None Pregnancy, toxie hepatitis. Chills 
and fever 

2. N.K. 14 35 $5 320 mg. Partial Stricture of common duct 

3. M.L. 15 0 18 190 mg. None Anemia, thrombosis of portal 
vein 

4. LS. 16 15 12 320 mg. None Cholecystitis 

5. H.M. 20 50 31) None Lymphatie leukemia 

6. D.S. 23 10 21 156 mg. None Cholangitis. Chills and fever 
Anemia 

ae FS 25 65 85 190 mg. Incomplete Cholangitis 

8. B.P. 28 85 45 260 mg. Complete Common duct stone 

9. A.E. $2 0 24 160 mg. None Acute rheumatie fever 

10. S.S. 15 15 35 280 mg. None Cholelithiasis 

11. C.8. 65 45 52 80 mg. None Cardiac decompensation 

12. B.R. 70 5 25 None Polyeythemia, jaundice follow 
ing phenylhydrazine 

13. H.T. 75 85 90 Complete Common duct stone 

14. H.L. 95 4() 20 260 mg. None Leukemia 

15. C.O. 105 15 18 None Cardiae decompensation 

16. J.W. 110 70 100 160 mg. None Subacute yellow atrophy 

38 35 70 2 weeks later 
17. E.D. 120 70 72 230 mg. Partial Stricture of common duet 






liver degeneration was present. Although his general condition became worse, 
the icterus index and liver function test showed some improvement. This indi 
cated that we were not dealing with a carcinoma. The sedimentation rate also 
became more rapid (110 minutes to 38 minutes). The patient died, and at 
autopsy a subacute yellow atrophy of the liver was found. In two cases 0! 
duct obstruction due to stone the sedimentation rate was found 









common 





to be rapid. 










SUMMARY 
As shown by the following résumé of our cases, there is but slight varia- 
tion in the sedimentation time of the various groups in which jaundice was 







present: 
1. Catarrhal jaundice (16 cases). Sedimentation time 18 minutes to 469 






minutes. 
2. Carcinoma and jaundice (18 cases). Sedimentation time 11 minutes to 





360 minutes. 
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3. Cirrhosis of the liver (12 eases). Sedimentation time 11 minutes to 300 
minutes. 

4. Lues and jaundice (6 cases). Sedimentation time varies from 13 min- 
utes to 540 minutes. 

5. Miseellaneous (17 cases). Sedimentation time 11 minutes to 120 min- 
utes. 

It therefore seems evident that the sedimentation reaction is only of value 
in certain cases of jaundice provided other data are available, such as the 
degree of liver impairment as determined by the bromsulphthalein test, inten- 
sity of the jaundice, and the presence of common duct obstruetion or bile reten- 
tion (as in hepatosis). The presence of bile in the urine and observation of 
the color of the stools are important factors in determining the existence of 
complete or partial obstruction of the bile duets. The symptoms of the patient 
and the elinical course are considerations which must greatly influence the 
diagnosis. 

The general variations of the sedimentation time are about the same in all 
varieties of jaundice. Comparable variations of the icterus index, cholesterol, 
and the results of liver function tests with bromsulphthalein can be noted in 
the various groups (see tables). The sedimentation time in eatarrhal jaundice 


tends to be slow and in earcinoma with jaundice, it tends to be rapid in the 
majority of cases. This is an important differential diagnostie point in cases of 


afebrile jaundice when either condition is suspected. 

The underlying factors which influence the variations in the sedimentation 
time have not been determined. The experiments in vitro with bile salts do 
not correspond with the sedimentation rate of red cells in ieterie plasma. 
Even the relation of fibrinogen and other proteins to the sedimentation reac- 
tion of icteric blood is not definite, as certain cases of acute and subacute 
yellow atrophy of the liver which is accompanied by a marked diminution of 
the fibrinogen, have shown a rapid sedimentation time of the red cells. The 
factors which modify the sedimentation rate in icteric plasma require further 
study. 

CONCLUSIONS 

1. The sedimentation time of the blood is not a specifie diagnostie or prog- 
nostie procedure in diseases accompanied by jaundice. 

2. The majority of eases with jaundice show an increased sedimentation 
rate of the red blood cells. 

3. Subnormal or normal variations of the blood cholesterol apparently 
have no effect on the sedimentation rate, but hypercholesterinemia (over 300 
mg.) is accompanied by an increased sedimentation rate. 

4. The sedimentation time in most of the eases of carcinoma and cholelith- 
iasis with or without obstruction of the common duct is rapid. A normal sedi- 
mentation time in a jaundiced patient (without polycythemia) is suggestive of 
hepatosis (catarrhal jaundice). In other conditions of the blood and liver ac- 
companied by jaundice, the sedimentation time shows marked variations. 
These depend upon infection, anemia and other unknown factors. 
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LABORATORY TECHNIC 


IODINE CONTENT OF FOODS: Estimation of Iodine in Foodstuffs and Body Fluids, 
Leitch, I., and Henderson, J. M. Biochem. J. London. 22: 1003, 1926. 
Reagents and apparatus required: 
1. Potassium hydroxide sticks: iodine-free. 
®. Aleohol for extraction: 95 e¢.e. absolute aleohol, 5 e¢.c. distilled water. 
3. Methyl orange: 0.05 per cent watery solution. 
4. Sulphuric acid: approximately 2 N. 
5. Bromine water: to be prepared as required, 
6. Sodium thiosulphate: approximately N/500. This solution should be made up peri 
odieally from N/10 stock solution. N/500 thiosulphate does not keep well and must be 
standardized daily by means of potassium bi-iodate as described by Kendall (1920). 


i A small erystal 


Solution of potassium iodide made up just before the final titration. 
is dissolved in about 20 ec. of water. 

8. Starch solution: to 50 e¢.e. distilled water add a pinch of soluble starch. Boil for 
ne to two minutes and cool. A fresh solution should be prepared every third day. 

9. Small chips of pumice stone, about the size of rice grains. These chips, after 
removing dust through a fine sieve, are boiled in dilute nitrie acid, washed with distilled 
water, dried, and then strongly heated in the crucible furnace. After the estimation they 
are recovered. From time to time they are retreated and used over again. 

10. Davis combined erucible furnaces with Teclu burners. Vitreosil basins for the 
sand are most suitable. 

11. Nickel crucibles (6 em. and 5 em. in diameter). Nickel stirring rods. 

12. Flasks (50 ¢.e. capacity). 

13. A serum pipette, 0.1 ¢.c. capacity graduated in thousandths of a e.e. 


PROCEDURE 

Ashing.—A suitable quantity of the substance to be analyzed is measured into a nickel 
rucible (6 em. diam.) and 1 gm. of potassium hydroxide stick added, dissolved in water in 
the ease of dry substances. The contents of the crucible are stirred and then heated gently 
ver a Bunsen burner until all bubbling ceases, and thereafter more strongly until no more 
fumes come off. Heating is continued on the furnace to a dark gray ash. The crucible 
must not be allowed to glow. When cool the ash is moistened with distilled water and 
carefully heated over a low flame until dry. The crucible is then returned to the crucible 
furnace and heated until no further change appears to be taking place (say ten minutes). 
After cooling, about 5 c¢.c. of distilled water are added and the contents of the crucible 
filtered through a No. 40 Whatman ash-free filter-paper. (In all pouring operations it is 
necessary to vaselin the lip of the crucible with iodine-free vaselin.) The filter-paper is 
washed three times with about 5 ¢.c. of water. The filtrate, collected in a small beaker, is 


set aside. It should be clear, or at most, only very faintly yellow. 

The filter-paper with its charred contents is returned to the nickel crucible, dried and 
hen heated in the crucible furnace until a clean ash is obtained. The crucible is cooled, 
the filtrate returned to it and evaporated to dryness. This operation requires the greatest 
ution towards its completion, since spurting and crackling may cause loss. The crucible 
18 again heated in the furnace for a minute or so, then cooled and about 3 ec. of water 
are added. This thick solution is gently evaporated over a low Bunsen flame until a skin 
begins to form on the surface. Then the contents, after cooling, are ready for extraction. 

Extraction.—The ash is extracted three times with 3 ¢.c. of the alcohol solution, the 
extract being filtered through a No. 40 Whatman paper into a 5 em. crucible. The ash 
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should form a smooth paste. If it is gritty one or two drops of water should be added, but 
excess should be avoided. After the third extraction the paste is poured on te the filter and 
the last of the alcohol allowed to drain. The filter-paper is rejected, the funnel washed wit] 
a little distilled water and the filtrate evaporated to dryness on the water-bath. 

The thin film of salt on the bottom of the crucible should be practically free from carbon 
To get rid of any small particles which may be present, the bottom of the crucible is glowed 
gently for a few seconds, the salt film being just allowed to melt. 

When the crucible has cooled the contents are dissolved in distilled water, and trans 
ferred to a 50 e.e. flask. 

Titration—Two drops of the methyl orange solution are added. The solution is 
rendered neutral by the addition, drop by drop, of 2N sulphuric acid. One drop is adde 
after the neutral point. In all about three drops are generally required. Thereafter 
few drops of bromine water are added. The red color is immediately discharged. About 
1 ¢c.c. of bromine water should be added in excess of this, until the solution is distinctly 
yellow. 

Three or four pieces of pumice stone are added and the solution is boiled over a mediun 


flame, until the volume is reduced to between 1 and 2 ¢.¢., and then cooled. Two drops of 


the potassium iodide solution and two drops of the stareh indicator are added and the 


titration carried out with N/500 thiosulphate from the 0.1 ¢.c. pipette. By holding the 
flask at an angle it is possible by tapping the point of the pipette to run in as little as 
0.001 e.c. at a time. If due precautions have been taken, the end-point is perfectly detinit: 
and after a little practice may be determined to about 0.002 ¢.c. 


Caleulation: 
Titration figure x iodine equivalent of thiosulphate 


9 
gives the amount of iodine in the sample. 


PROTEIN DETERMINATION: Colorimetric Determination of Proteins in Plasma, Cere 

brospinal Fluid, and Urine, Wu, H., and Ling, S. Chinese J. Physiol. 1: No. 2, 

161, 1927. 

Standard solution: Tyrosine 50 gm. dissolved in 250 e.c. N/0.1 HCl. Phenol Reagent 

Na,WO,2H,0 100 gm. 
Na,Mo0,2H,O 25 gm. 
Water 700 @.e. 

Dissolve and add 50 e.c. of 85 per cent H,PO, and 100 ¢.c. concentrated HCl. 
with condenser eight hours and dilute to one liter. 

DETERMINATION OF PROTEINS IN PLASMA 

Determination of Fibrin: To 1 c.c. of the plasma, from blood containing 0.2 to 0 
per cent potassium oxalate, add 28 e.c. of 0.8 per cent NaCl solution and 1 ¢.c. of 2.5 pe 
cent CaCl, solution. Mix and allow to stand undisturbed until a solid clot has formed. Break 
up the jelly by shaking slightly and transfer it to a dry filter. While filtering insert int 
the jelly a slender glass rod with a pointed end and whirl gently. All the fibrin will stick 
to the rod. Slip the fibrin off the rod, and press it between dry filter-paper to remove 
adhering liquid. Transfer it to a 15 ¢.c. centrifuge tube, add 4 ¢.c. of 1 per cent sodi 
hydroxide. Place the tube in a boiling water-bath and stir with a slender glass rod unt 
the fibrin lump has completely disintegrated leaving the calcium oxalate in suspension. Add 
10 ¢.c. of water, mix, and centrifuge. Transfer the supernatant liquid to a 25 ¢.c. volumet 
flask or graduated tube. Cool under the tap. Add 1 ee. of 5 per cent H,SO,, 0.5 e.c. 
phenol reagent, and dilute to about 20 ¢.c. Add 1 ¢.c. of 10 per cent NaOH solution. Mix 
by gentle rotation, make up to volume. 

The standard is prepared as follows: Measure 1 e.c. of the standard tyrosine soluti 
into a 25 ¢.c. volumetric flask or graduated tube, add 0.5 ¢.c. of phenol reagent, dilut: 
about 20 c.c. and finally add 1 ¢.c. of 10 per cent NaOH solution. Make up to volum 
and mix. The standard should, of course, be prepared at the same time as the unknown 
Let stand for one hour before making the color comparison. 
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If any fibrin fails to stick to the rod it should be picked up with the tip of the rod. 


I 


If the amount of the fibrin in the plasma is very high, say 0.8 per cent or more, the fibrin 


elly will not shrink readily. In such a case it is necessary to use less of the plasma for 


the determination. 


Caleulation: If the standard is set at 20 and the reading of the unknown is R, then 
20) 


the amount of the apparent tyrosine determined is n° 0.2 mg. Since 1 mg. of tyrosine = 
. \ 


90) 
11.3 mg. of fibrin, the amount of fibrin in 1 ¢.c. of plasma is Rr *~ 02> 11.3 mg. or the 
‘ 
9) 
nereentage of fibrin — 0.226. 

R 

Determination of Albumin: To 1 e¢.e. of plasma add 4 cc. of H,O with 5 ec. of 

9 ee. of saturated magnesium sulphate solution 


Mix and allow to stand for thirty minutes. 


saturated ammonium sulphate solution; 
nd 0.8 gm. of anhydrous magnesium sulphate. 
Filter. Measure 1 ¢.ec. of the filtrate into a 15 ¢.e. centrifuge tube. Add about 12 c.c. of 

e.c. of 10 per cent sodium tungstate solution, and then 1 ¢.c. of 2/3 N_ sulphuric 

It is advisable to add one or two more drops of acid. Stir thoroughly with a slender 
glass rod and centrifuge. Carefully deecant the supernatant liquid as completely as possible. 
The volume of the wet precipitate usually amounts to about 0.5 ¢.c. If it is much smaller than 
0.5 e.e. indicating low albumin, measure another e.c. of albumin filtrate into the same tube, 
dilute with water and proceed as before. Add to the precipitate in the centrifuge tube 1 e.ec. of 


sodium tungstate solution. Stir until the precipitate has dissolved, dilute with 13 ¢.c. of H,O, 


ain, centrifuge, and decant the supernatant fluid. This second 


and add 1 ¢.c. of H,SO,. Stir ag 
precipitation is intended to remove the calcium and ammonium or magnesium so nearly 
completely that they cannot possibly interfere with the subsequent color reaction, although 
experience has shown that a single precipitation usually suffices. Add to the precipitate in 
he tube 10 ee. of H,O and 1 or 2 drops (but no more) of 20 per cent Na,CO,. Stir 
intil the precipitate has dissolved. Transfer the resulting solution to a 25 ¢.c. volumetric 
flask or graduated tube. Rinse the centrifuge tube twice with 3 ¢«. of H,O. Add 0.5 e.e. 
of phenol reagent and 1 ¢.e. of 10 per cent NaOH solution. Mix by gentle rotation. Make 
ip to volume and mix. Prepare a standard as in the fibrin determination and read the 
r after one hour. 

Determination of Albumin and Globulin: Measure 2 e.e. of the filtrate in the fibrin 

etermination into a 15 ¢.e. centrifuge tube and proceed exactly as in the determination 


¢ 


Ibumin. 


Caleulation: In the caleulation it is to be noted that the solution used for the 
bumin determination is plasma diluted 1 to 10, while that used for the determination of 
bumin and globulin is plasma diluted 1 to 30. If 1 ¢.. of the albumin solution is used 

the former determination and 2 ¢.c. of the serum solution are used for the latter determina 

and the colorimeter readings are R, and R, respectively, the standard being set at 

then the total apparent tyrosine in 1 ¢.c. of serum = 15 » ic < 0.2 mg. the apparent 

20 

ne of albumin in 1 ¢.c. of serum 10 > R, * 0.2 mg. and the apparent tyrosine of 
lin in 1 e.e. of serum is 

- 20 » 60 10) 

(15 R. x (10 » R, * % R. R, mg. 


Since 1 mg. of tyrosine = 15.8 mg. of globulin — 21.4 mg. of albumin of human 


{ 60 40 ) 
R, R,) 


per cent of globulin — — 


15.8 





1,000 x 100 = 
20 
0.2) x 21.4 


per cent of albumin — (10 x R, 
x 100 





1,000 
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DETERMINATION 












Transfer to a 15 ec. centrifuge tube 1.5 c.c. of filtered urine and dilute with wat 





to about 10 ec. Add 2 ec. of 10 per cent sodium tungstate and 2 ¢.c. of 2/3 N sulphuri 





acid. The mixture is stirred thoroughly with a slender glass rod and centrifuged. In eas 





the supernatant liquid is milky in appearance which oceurs only in alkaline urine, add a fe 
more drops of 2/3 N sulphurie acid and the mixture is stirred and centrifuged again. T! 
To the precipitate in the centrifuge tuly 







water clear supernatant liquid is carefully decanted. 
add 1 e.c. of sodium tungstate and stir until it has completely dissolved. Dilute with about 
10 e.e. of water and add 1 ¢.e. of 2/3 N sulphurie acid. The mixture is again stirred, cent: 
fuged, and the supernatant liquid decanted. This procedure is repeated once more in orde: 


to remove completely those nonprotein substances which react also with the phenol reagent 







Finally, the precipitate is suspended in 10 ¢.c. of water and dissolved with one or two drops 





of 20 per cent sodium carbonate solution. If the volume of the wet precipitate amounts to 
25 e.e. volumetric flask or graduated 





about 0.4 ¢.c. the whole solution is transferred to a 
tube and the centrifuge tube rinsed twice with 3 ¢.c. of water. If the volume of the precipitat: 


is 







is much smaller than 0.4 ¢.c. the determination should be repeated with more urine. If it 
more than 0.5 ¢.c. the final solution is made up to 10 ¢.e. and an aliquot portion is used for the 






determination. The rest of the procedure is the same as described above. 














Caleulation: If the standard is set at 20 and the reading of unknown is R, then the 









; , » 2 
apparent tyrosine determined is — x 0.2 mg. 


R 
Since the protein in the urine is largely albumin, 1 mg. tyrosine may be taken as 






rs 
Ol 


equivalent to 20 mg. urinary protein. If the amount of urine used is n ¢.c. the amount 
20 100 20 400 


yrotein is 100 e.e. urine is —— x 0.2 x 20 x — mg. = = X— me. or the percentage 
, R n B R n - I 











20) 4 
of protein in urine is R “on” 
v n 












DETERMINATION OF PROTEIN IN CEREBROSPINAL FLUID 
















Transfer to 15 ¢.c. centrifuge tube 2 ¢.c. of spinal fluid. Add 3 ¢.c. H,O followed by 
1 c.c. each of 10 per cent sodium tungstate and 2/3 N sulphurie acid. The mixture is 
stirred and centrifuged. Decant the supernatant liquid. Add to the precipitate 1 drop of 
10 per cent Na,CO, and H,O to the 5 e.c. mark. Stir until the precipitate has dissolved 
Add 0.2 ec. of phenol reagent and 1 ¢.c. of 5 per cent NaOH. The content of the tub 









is mixed by inversion. After one hour the color is compared in a usual manner against 






a standard prepared at the same time as the unknown. 
Two standards are prepared as follows: Into two similar test tubes marked Stand 
1 and Standard 2 are measured 0.2 ¢.c. and 0.4 ¢.c. of the standard tyrosine solution, and 
4.8 c.c. and 4.6 c.c. H,O respectively. Then add to each 0.2 ¢.c. of phenol reagent and 1 
of 5 per cent sodium hydroxide. The solutions are mixed by inverting the tubes. 


standard which is closer, by inspection, to the unknown is used for the comparison. 












Caleulation: We have not been able to collect enough cerebrospinal fluid for the 
determination of the tyrosine equivalent by the Kjeldahl method. For clinical purposes the 


¢ 


tyrosine equivalent of the protein in spinal fluid may be taken as 18, the average of 










value for serum albumin and globulin. If Standard 1 is used and set at 15, thet 
15 100 
Rk * 0.04 x —5>-x 18 = mg. of protein per 100 ¢.c. of spinal fluid. With Standard 2 set 













15 100 = ‘i . . 
: < 18 = mg. of protein per 100 c.e. of spinal fluid. 







DETERMINATION OF SOLUBLE PROTEINS 










- 
) 


The colorimetric method is especially useful for comparing relative concentrations 0 
protein solutions. If the protein solutions contain no interfering substances, suitable volumes 
are measured into 25 ¢.c. graduated tubes and the color developed directly. If the solutions 
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contain interfering substances, the protein is first precipitated with suitable amounts of 
sodium tungstate and sulphuric acid. 


If it is desired to caleulate the absolute concentration of the protein, it is of course 
necessary to determine beforehand the tyrosine equivalent of the protein in question by 
paralled tyrosine and nitrogen determinations. 


CEREBROSPINAL FLUID: The Fuchsin-Sublimate Reaction (Takata-Ara), Kafka. 
Miinchen. med. Wehnschr. 73: 1836, 1926. 
The practical execution of Takata and Ara’s new cerebrospinal fluid reaction consists 


in the mixing and shaking thoroughly of 1 ¢.c. of cerebrospinal fluid with a drop (0.033 e.e.) 


of a 1 per cent sodium carbonate solution and 0.3 ¢.c. of a freshly prepared mixture of equal 
parts of a 0.5 per cent sublimate and a 0.2 per cent fuchsin solution. The normal cerebro 
spinal fluid shows a bluish-purple color and remains clear. 

In ease of a syphilitic nervous system, which has already changed the protein fraction 
of the cerebrospinal fluid, 


a flocculation with bluish-purple sediment appears, above which 


is a transparent liquid. 


In ease of a nonsyphilitie meningitis with a protein quotient similar to the protein 


ntent of the serum a rose discoloration without deposit, is observed. 
Four degrees of flocculation can be distinguished in the syphilis type of the reaction, 
he intensity of which is dependent upon the 


length of the time until the sediment appears. 
An immediate total flocculation indicates the highest degree while 3 slighter ones are ob- 
served after fifteen and thirty minutes and twenty-four hours. 





REVIEWS 


Books for Review should be sent to Dr. Warren T. Vaughan, M 
Richmond, Va. 











edical Arts Building, 


Practical Physiological Chemistry* 
N REVIEWING the eighth edition of Hawk and Bergeim’s Practical Physiological Cher 
istry, we remarked that a volume which has passed through as many editions requires no 
introduction. The ninth edition, however, increased to nearly double the size and containing 
a vast amount of new and valuable information may almost be looked upon as a_ new 
creation. Many of the chapters have been written by collaborators especially qualified by 
their particular lines of study. We would mention particularly the chapters on respiratory 
metabolism and neutrality regulation, energy metabolism, and studies in metabolism. 
Hawk and Bergeim’s Practical Physiological Chemistry will continue to hold the hig 
recognition which it has earned for itself. 


How to Make the Periodic Health Examination + 

NY innovation in the art of medicine is viewed with some apprehension by the 
A initiated until on closer study it is found that in a great part at least we are dealing wit 
the same old theory dressed up in new clothes. How to Make the Periodie Health Ex 
ination, might with equal justice have been entitled How To Make a Thorough Phys 
Examination. The one unusual feature and one which should be of greatest assistance 
those who are not in the habit of making thorough physical examinations lies in the f 
that the program outlined, if followed, will enable efficient systematization, will promot 
thoroughness, and will thereby help to prevent diagnostic oversight. Adherence to the 
routine outlined in this manual will enable the examiner to recognize the earlier deviations 
from normal and the predispositions, and will give him the opportunity of preventing wher 
possible the more serious late developments. 

The man who has not yet developed a satisfactory record system will find m 
helpful samples in this volume. There is also a convenient reference section covering direc 
tions to patients particularly with regard to hygiene, diet, exercise, and the like. 

The Life Extension Institute with its periodic health examination has develop: 
large volume of interesting statistical information particularly regarding early patholog 


changes and predispositions, all of which is incorporated in the volume. 


*Practical Physiological Chemistry. A book designed for use in courses in pract 
physiological chemistry in schools of medicine and of science. By Phillip B. Hawk, M.5.. 
Ph.D., President of the Food Research Laboratories, Inc., New York City, and Olaf Bergeim, 
M.S., Ph.D., Assistant Professor of Physiological Chemistry in the University of Illinois 
College of Medicine, Chicago. Ninth Edition, Revised and Enlarged. Cloth. Illustrated 
Pages 931. P. Blakiston’s Son & Co., Philadelphia, 1926. 

tHow To Make the Periodic Health Examination. A Manual of Procedure. By Eucene 
Lyman Fisk, M.D., Medical Director, Life Extension Institute and J. Ramer Crawford. M.D 
Assistant Medical Director, Life Extension Institute. Foreword by Major General Merritt 
W. Ireland, Surgeon General, United States Army. Cloth. Pages 393. The Macmillan C 
pany, New York, 1927. 








Notre: In so far as practicable the book review section will present to the reader 
interesting knowledge on the subject under discussion, culled from the volume revicwe4, Aus] 
and (b) description of the contents so that the reader may judge as to his personal nee fo! New 
the volume. 

We trust that the scientific information printed in these pages will make the readin Dud! 


thereof desirable per se and will thereby justify the space allotted thereto. Nortl 
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Practical Lectures* 
HIS work covers such a wide variety of subjects that it does not lend itself easily to 
review. The Medical Society of the County of Kings, Brooklyn, N. Y., instituted what 
might be termed a postgraduate course in which authorities on a wide variety of the aspects 
of medicine and surgery were invited to deliver lectures to the Society, lectures which 


are primarily practical in that they give forth information which may be applied with 


advantage in the routine practice of medicine. The present volume is the second of a 
series being published by this Society. It should be of great value to the general practitioner 


who will find between the covers a quite comprehensive postgraduate medical instruction. 


The Medicine Mant 
HOSE who enjoy medical biographies, and every physician should, will look forward to 
reading Dr. E. T. Dudley’s autobiography. Here is the story of a man who actually 


did work his own way from even his primary education, on and upward to that soul 


the highest honors in his branch of the profession, 


medieal school and had reeeived the recognition of 


satisfying point where he had received 
had retired as president of a great 
the medical world for his scientific contributions, 
Dr. Dudley came from sturdy New England stock, started to earn his own way at the 
an apothecary shop, worked his way through Dartmouth 
Long Island Medical College, procured for himself 


under the associates of J. Marion Sims and then 


tender age of thirteen as a clerk in 
and through Yale, graduated from 
the best possible training in gynecology 
settled in Chicago where he grew with the city and where Northwestern University Medical 


School grew with him. 

Most of us do not settle down to enjoy medical biography until we have reached that 
point where we find sufficient leisure in our busy day for this type of relaxation. A medical 
nan at any age will enjoy this autobiography but its greatest inspiration will be to the 
young man of little or no financial resources who is contemplating the field of medicine as 
1 lifetime study. Here he will find all of the encouragement he will need, but unfortunately 
it is he who will probably be least likely to discover the book. 

An autobiography to be really thrilling must make somewhat of a hero out of the 
principal character. The great risk, therefore, becomes the appearance of too great egotism. 
Edward Bok wrote his autobiography in the third person so as to avoid the large I but 
his contribution is far more egoistical than that of Dr. Dudley. 

His record of his adventures is simply recorded and with a wealth of dry and subtle 
mor. His deductions from his experiences displays the mental workings of a_ true 
losopher. His fund of anecdote is charming. 

We suspect that the auburn tint of Dr. Dudley’s hair has been quite a factor in his 
lly getting what he set out after. The red headed boy is usually meat for his com 

anions’ buffoonery and in self-protection he develops a self-reliance and unshakable de 
termination. Some day we hope to read a scientific dissertation on the psychology of the 


red-topped youngster. 

Dr. Dudley takes us through the early days of medical apprenticeship, the two year 
medical school in which the second year lectures repeat the first year, the days of septic 
surgery, of antiseptic surgery and finally of aseptie surgery. We notice with surprise and 

some regret that he has practically nothing to say of the development of medical 

ition in the great Chicago school with which he was associated. 

There is quite a scattering of typographic errors which, however, in no way detracts 

the pleasure of the book. 


*Practical Lectures on the Specialties of Medicine and Surgery. Delivered under the 
Auspices of The Medical Society of the County of Kings, Brooklyn, New York. (Second Series, 
1924-1926.) With one hundred and ten illustrations. Cloth. Pages 590. Paul B. Hoeber, Inc. 
New York, 1927 

tThe Medicine Man. Being the Memoirs of Fifty Years of Medical Progress. By E. C. 
Dudley, M.D., LL.D., Ex-President American Gynecological Society, President Emeritus of 
Northwestern University Medical School. J. H. Sears & Co. Inc., New York, 1927. 
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Sulphur Metabolism* 
HE late Dr. Kahn and Dr. Goodridge, while studying the biochemistry of sulphur com 
pounds found that the task of covering the literature of sulphur compounds in plant and 
animal metabolism was enormous. They therefore decided that to aid others who might 
sometimes carry studies along similar lines it would be well to prepare an exhaustive résumé of 
the entire literature on the subject. This they have done in a volume of 831 pages. 
They have not been content with merely recording the bibliography but have reported 
in detail those observations in the literature which to them appeared of primary importance 
together with a wealth of tabulation and have classified the literature and arranged it in 
coordinated sequence. 
The great value of the work will, as the authors have indicated, be as a reference 


organ for the student of the metabolism of sulphur. 





The Elements of General Zoology t 
N THE profusion of textbooks here is one that is truly different. The difference consists 
in that while most textbooks on elementary zoology stress the study of structure Dr. 
Dakin’s text correlates the structural studies with functional studies. Much more spac 
is given to the latter than to the former. Indeed, we might designate this volume as a 
work on comparative anatomy, physiology, and embryology of those forms of life which ar 


usually studied in the zoologie laboratory. 





Textbook of Medicinei 
A SINGLE volume of 1500 pages designed primarily as a student text and as a quick 
reference volume. There are 130 contributors to the volume every one of whom is an 
outstanding authority. Indeed, one marvels in looking over the list of contributors that tl 
editor has succeeded in collecting such a galaxy of names. 
The discussion of the individual diseases is necessarily brief but is at the same time 
concise and pointed. We anticipate that this textbook will come into quite general use 


. : 
The Normal Chest § 

HE anatomy, physiology, embryology, roeutgen, and physical aspects of the normal cliest 

The undergraduate medical student usually studies anatomy one year, physiology the next 

and takes up clinical studies after he has forgotten much of the former. The volume under 

consideration correlates all of these studies of the thorax into one systematized review. 


There is no discussion of pathology. The volume should be of value not only ‘to under 


graduate students but to all who wish from time to time to review concisely their knowledg 


on the subject of the chest. 


*Sulphur Metabolism. A Review of the Literature. By Max Kahn, M.A., M.D., Ph.D. 
Associate in Biological Chemistry, School of Medicine Columbia University; Visiting Physician 
in Diseases of Metabolism and Director of Laboratories, Beth Israel Hospital; Visiting Phy- 
sician United-Israel-Zion Hospital and Frederic G. Goodridge, M.D., Ph.D., Associate in Bio- 
logical Chemistry, School of Medicine, Columbia University. Cloth. Pages 831. Lea & Febiger 
Philadelphia and New York, 1926. 

tThe Elements of General Zoology. A Guide to the Study of Animal Biology Correlating 
Function and Structure with Notes on Practical Exercises. By William J. Dakin. D.Sc., F.Z5S., 
Professor Zoology in the University of Liverpool. Cloth. Illustrated. Pages 496. Oxford 
University Press, American Branch, New York, 1927. 

tA Textbook of Medicine. By 130 American Authors. Edited by Russell L. Cecil, M.D 
Assistant Professor of Clinical Medicine. Cornell University, Medical School, New York. Oc- 
cave of 1500 pages, illustrated. Cloth. W. B. Saunders Company, Philadelphia and London 
Pat. 

§The Normal Chest of the Adult and the Child. Including Applied Anatomy, Applied 
Physiology, X-Ray and Physical Findings. By J. A. Myers. Associate Professor of Preven- 
tive Medicine, Medical and Graduate Schools. University of Minnesota: Medical Director. 
Lymanhurst School for Tuberculous Children, Minneapolis, Minn., 143 Illustrations, 191 Refer- 
ences. Cloth. Pp. 400. The Williams & Wilkins Company, Baltimore, Md., 27. 
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We would mention particularly the discussion of the lymphatic supply of the thorax, 
the discussion of routine systematic examination, innervation of the chest, the developmental 
anatomy of the chest, and the acoustics of percussion and auscultation. The illustrations 


are remarkably clear and descriptive, adding greatly to the value of the work. 


Tonic Hardening of the Colon 
"aaomemgghncntnagen function, or rather dysfunction is receiving more and more at- 
tention. Possibly the day is not far distant when such diagnoses as dyspepsia, nervous 
indigestion, gastric neurosis, and intestinal indigestion will not be needed to cover up ig- 
norance. 

Wilson’s monograph upon a common colonic condition is an important stepping stone 
toward a better understanding of the nervous dyspeptic. It throws new light upon spastic 
constipation. The work is divided into three parts: symptomatology, clinical section, physi- 
ologiec considerations. 

The general practitioner and gastroenterologist alike, will spend an interesting, as 


well as profitable, hour in the perusal of this monograph. 


Pharmaceutical Bacteriology t 
aes is a textbook on bacteriology intended for the use of pharmacists. 
It is questionable whether the pharmacist should be prepared to conduct a clinical 


laboratory and equally questionable whether this book will enable him to do so. 


Brain and Heart} 
HE title of this small work is regrettably misleading and gives no conception of the 
material between the covers. The work consists essentially of a series of philosophic 
deductions based in part upon Fano’s extensive experimental studies in physiology. The 
first portion might be aptly termed a physiologist’s conception of the nature of living matter. 
The second might well be termed personal ideas on the origin of life and the development 
of species. Fano is inclined to doubt the theory that life ever developed out of an azoie 
period. Rather he says life has always existed and inorganic matter has developed as a 
result of the activities of life. He accepts neither Darwinism nor the Lamarckian philosophy. 


Chronic Rheumatic Diseases. Their Diagnosis and Treatment § 
HERE is a tale of a man who rushed into a busy practitioner’s office and who, impatient 
of delay, demanded a prescription for rheumatism. He was given the prescription and as 
he was hurrying down the street was called back by the physician who said, ‘‘If the medicine 
helps you, be sure to let me know for I have rheumatism too.’’ 
The present treatment of chronic arthritis, almost entirely palliative, is on the whole 


so unsatisfactory as to be a source of regretful embarrassment to the physician. 





*Tonic Hardening of the Colon. By T. Stacy Wilson, M.D., B.Se. (Edin.), F.R.C.P. 
(Lond.) Cloth. Pages 210. Oxford University Press, American Branch, New York, 1927. 

+Pharmaceutical Bacteriology. By Albert Schneider, M.D., Professor of Pharmacognosy, 
University of Nebraska, Second Edition, Cloth, 97 illustrations, 441 pages. P. Blakiston’s Son 
ind Co., Philadelphia. 

7Brain and Heart. Lectures on Physiology. By Giulio Fano of the Royal University 
of Rome. Translated by Helen Ingleby with a foreword by Prof. E. H. Starling, C.M.G., 
M.D., D.Se., F.R.S., University College, London. Cloth. Pages 142. Oxford University Press. 
American Branch, New York, 1926. 

§Chronic Rheumatic Diseases. Their Diagnosis and Treatment. By F. G. Thomson, 
M.A. Cantab., M.D., F.R.C.P. Lon. Physician to the Royal United Hospital, Bath Consulting 
Physician to the Royal Mineral Water Hospital, Bath, Ete., and R. G. Gordon, M.D., D.Sc., 
M.R.C.P., Edin. Physician to The Royal Mineral Water Hospital, Bath, Physician to The 
Children’s Orthopedic Hospital, Bath, Assistant Physician tu The Royal United Hospital, Bath. 
Cloth. Pages 202. Oxford University Press, American Branch, New York, 1926. 
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Dr. Crowe on the other hand is most optimistic and claims with his methods to hav 
achieved excellent results. In the present monograph he presents his methods and results 
with a promise to give in a sueceeding contribution more detailed presentation of his 


experimental work and laboratory methods. ; 
The author first recognizes various types of arthritis and stresses the importance of 


knowing in so far as possible with what type the physician is dealing. He recognizes tl. 
beneficial effect of supportive and palliative therapy as is customarily applied but in his 
specific work he attempts to build up the individual’s general resistance to invading bacteria 
His treatment is, briefly, vaccine therapy, but vaccine therapy very carefully controlled. Tl 
two microorganisms which in his experience are mainly responsible are a Staphylococcus 
albus designated by him micrococcus deformans and a streptococcus. These are usually 
natural inhabitants of the intestinal tract and may be present in infectious foci. 

The author recommends the use of a stock mixed vaccine of these organisms isolated 
from the various foci but particularly from the intestinal tract but emphasizes that his 
excellent results have been due to his earefully controlled dosage and administration. H: 
uses small doses rather than large ones. There is so much detail in the supervision of 
administration that one desiring to follow the author’s methods must perforce carefully 


study the monograph. 


Pathological Physiology of Internal Diseases* 

SAD and regrettable consequence of passage from this life, among medical writers 
A at least, is that their works which previously may even have been standard reference 
literature gradually find their way to the dusty shelves to be delved into only by the student 
of past history. This is especially regrettable in the case of Hewlett’s Functional Pathology 
for it is a contribution of utmost value and we owe a debt of gratitude to his colleagues who 
on the basis of Hewlett’s revisionary notes and their own knowledge and experience hav« 
brought his functional pathology up to the minute and dedicated it as a memorial volum 

The classifications and arrangements are practically unchanged for indeed they could 
scarcely have been improved upon. 

We believe we are safe in saying that Hewlett’s Functional Pathology either in its 


present form or as it originally appeared as a volume of Monographie Medicine will | 


re 


found in as many private medical libraries as very nearly any other one medical treatise. 


Lobar Pneumonia t 


COMPREHENSIVE presentation of the evolution and course of lober pneumonia 
A recognized and studied by the roentgenologist. The volume is rather small, concise an 
at the same time quite inclusive. In most phases of the discussion the bacteriologie findings 
receive little attention. In the discussion of hilus pneumonia, we would have liked especia 


to have known the bacteriologie findings. 
The author establishes convincingly his case to the effect that x-ray examination is 


g 
( 


greatest assistance in’ the early recognition of pneumonia and especially in the early 
covery of complications. We are rather disappointed not to see some mention based on |iis 
wide roentgen experience of abortive types of pneumonia, the so-called three day pneumonia 


He leaves the question uncertain as to its existence. 

*Pathological Physiology of Internal Diseases. Functional Pathology. By Albion Walte! 
Hewlett, M.D., B.S. Formerly Professor of Medicine, Stanford Medical School, Professor 
Internal Medicine and Director of Clinical Laboratory, University of Michigan. Revised 
Memoriam by his Colleagues. Under the Editorial Supervision of George DeForest Barn¢ 
With one hundred and sixty-four illustrations in text. Cloth. 787 pages. D. Appleton & 
Company, New York. 

tLobar Pneumonia. A Roentgenological Study. (A Correlation of Roentgen-Ray Find- 
ings with Clinical and Pathological Manifestations). By L. R. Sante, MD.. F.A.C.R., F.A.C I 
Associate Professor Radiology, St. Louis University Medical School; Radiologist to the Un 
versity Group of Hospitals (St. Mary’s Hospital and Infirmary); Chief City Radiologist 
St. Louis City Hospitals; Consultant Radiologist Koch Hospital for Tuberculosis, St. Loui 
Training School, etc. Illustrated. Cloth. Pp. 137. Paul B. Hoeber, Inc., New York, 1928. 
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Bacteriology and Surgery of Chronic Arthritis and Rheumatism* 

|* CROWE’S first volume which has been reviewed in these columns he promised a second 

in which the details of technic would be discussed in greater detail. We have before us 
this second volume which we suspect has taken on a slight different form from the author’s 
original intention, the new form developing naturally with the evolution of his discussion. 
A large first section continues to deal with the etiology of arthritis. This is followed by a 
eritieal study of his own therapeutic results, a rather brief discussion of bacteriologie technic 
we had anticipated rather more), and a classification of the streptococci which he has 
obtained from arthritic eases. A chapter on physical treatment is contributed by Herbert 
Frankling. 

Crowe’s mode of attack on arthritis is from the bacteriologic viewpoint and his results 
arrest attention. The streptococcus is quite generally conceded to be a factor in arthritis 
but Staphylococcus albus has not been as positively incriminated by other workers. 

This volume like its predecessor should be in the hands of all who undertake a serious 


study of arthritis. 


Elements of Physiology for Students of Medicine and Advanced Biologyt 
He is an interesting work. We prick up our ears when we read the preface and then 


turn to the text with some apprehension for we have often read in prefaces of new 
modes of attack only to be disappointed on finding the same old routine presentation in the 
text. 

In the preface the authors announce that the subject is presented by the development 
of two keynote principles. The first is that living protoplasm is a system of molecules and 
ions, hence, understanding of its structure and function is to be sought by study of those 
physical, physicochemical and chemical laws which govern the interrelations of molecules and 
ions. The first section therefore contains an account of the nature and capacities of 
protoplasm as developed primarily from a study of individual cells and their environmental 
reactions. The second key-principle is that every protoplasmic cell is inherently a self 
sustaining system and provided its environment is right it should continue to live and fune- 
tion almost indefinitely. 

In other words after reading the preface we hope to find a consecutive development 
of the principles of human physiology, along pure biologic lines beginning with the physiology 
of the individual cells and their reactions to environmental alterations and their developmental 
changes consequent on functional specialization. 

To our surprise and delight we find that these authors have done what they announced 
they would do. The result is a quite comprehensive treatise on human physiology which 
reads more like a story book than textbook and in which the plot is gradually and logically 


} 
a 


eve loped. 


Bolles Lee’s Microtomist’s Vade-Mecum j 
HIS volume is so well known to the tissue pathologist that its ninth edition requires no 
introduction. It is sufficient to say that the present edition of Lee’s monumental work 
is edited by Gatenby of Dublin and Cowdry of New York with the collaboration of eleven 
men preeminent in their field. We might describe the work as the standard reference 


encyclopedia for tissue pathologists. 
- *Bacteriology and Surgery of Chronic Arthritis and Rheumatism With End-Results of 
Treatment. By Warren Crowe, DM., B.Ch. (Oxon.), M.R.C.S., L.R.C.P. The Chapter on 
Surgical Treatment by Herbert Frankling C.B.E., M.R.C.S., (Eng.) Cloth. Illustrated. Pp. 187. 
Oxford University Press, American Branch, New York 1927. 
; tElements of Physiology for Students of Medicine and Advanced Biology. By Earnest 
G. Martin, Ph.D. Professor of Physiology at Stanford University and Frank W. Weymouth, 
P D., Associate Professor of Physiology in Stanford University. Cloth. Pp. 784. Lea 
Febiger. Philadelphia, 1928. 

tBolles Lee’s Microtomist’s Vade-Mecum. A Handbook of The Methods of Microscopic 
Anatomy. Ninth Edition Edited by J. Bronte Gatenby and E. V. Cowdry. With Nine Il- 
lustrations. Cloth. Pp. 710. P. Blakiston’s Son & Company, Philadelphia, Pa., 1928. 
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Lectures on Medicine and Surgery* 
OLUMES containing collections of addresses by eminent men on very practical aspects 
of the practice of medicine and surgery are gaining deserved recognition. As a conse 
quence several organizations are entering this field. One of the latest is the New York 
Academy of Medicine. This Avademy has a wealth of good material to draw upon and it has 
selected wisely in its contributions to its first series of lectures on medicine and surgery 

A very readable lecture on the Surgical Aspects of Medical Conditions brings to mind 
that another contribution of equal or even greater value would be one on the Medical Aspects 
of Surgical Conditions. Too often when the postoperative case goes bad the surgeon rather 
glibly tells the anxious relatives that the kidneys have played out or that the heart is failing 
when there is no clinical justification for such a diagnosis. 

Out our way we speak of two types of digitalis dosage, the medical dose and the 
surgical dose. The surgeon too often when the pulse gets a little rapid gives a single 
hypodermic injection of some variant of digitalis and settles back content with the self 
assurance that he has digitalized his patient. It reminds one of the man who attempts to 
tickle the elephant with a straw. 

George M. MacKee in a lecture on The Cutaneous Manifestations of Syphilis produc 
one of the best series of illustrative photographs that I have had occasion to see. The) 
remind us that the badly disfiguring and ulcerative lesions of tertiary syphilis are not y 
entirely things of the past. 

Dr. James Alexander Miller contributes a lecture on Climate in Tuberculosis. I 
discusses climatic factors such as temperature, humidity, wind, dust, storm, character « 
the soil, and vegetation and configuration of the country. His conclusions are worthy « 
repetition, that while many cases can be satisfactorily treated in or near their hom 
environment, others actually do better in other climates and the climate for one patient 
is not necessarily the appropriate one for another. Many factors must be considered in thi 
selection of the proper climate for a tuberculous individual. 

Some will disagree with certain of the statements by Louis K. Neff on Useful Drugs 
in Clinical Practice. But this is true in nearly all such discussions for we try to generaliz 
on our experience with individual cases, failing to realize that each is different and must 
be treated on its own merits. 

David Riesman contributes an excellent discussion of the Treatment of Pneumonia 
While we have no proved specific for pneumonia, so much has been written on fundamental 
principles in this disease that it would seem superfluous to reiterate them. But every con 
sultant knows from his own experience that the average general practitioner is still treating 
pneumonia as it was treated thirty years ago with unjustified stimulation and improper ust 


of digitalis. Dr. Riesman’s article is deserving of a wide audience. 





Clinical Case-Taking t 


NE can recognize distinct advantages in Dr. Herrmann’s decision to publish this small 


manual as a separate and supplementary volume to his Methods in Medicine, for 
is a work which the beginner in physical examination will want to have available even 
the bedside and it should therefore be in a handy compact form. 

Nonessentials appear to have been well eliminated and yet the details of history taking 
and physical examination are described well enough so that the work is quite complete 
the purposes for which it is intended. 

The graduate who has dropped out of the habit of painstaking examination will derive 


great help from its use. 


*The New York Academy of Medicine Lectures on Medicine and Surgery. With Thirty- 
Nine Illustrations. Cloth. Pp. 319. Paul B. Hoeber, Inc., New York, 1928. 

tClinical Case-Taking. Supplement to Methods in Medicine. By George R. Herrmann, 
M.D., Ph.D. Assistant Professor of Medicine, Tulane University, New Orleans. Cloth. Pp. W 
The C. V. Mosby Company, St. Louis, Mo., 1927. 
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EDITORIALS 


A Neglected Field for Studies in Heredity 


ALIGNANT neoplastic diseases are apparently becoming more significant 


in biology and in the practice of medicine. Many valuable observations 
made in the past that have advanced the knowledge of malignant diseases in 
man have resulted from studies of malignant tumors as they are found in 
malignant 


animals. More extensive observations and general interest in 


tumors as they occur in animals may further aid in the solution of some of 
the problems in the investigation of cancer. 

Most of the data concerning spontaneous malignant neoplasms have been 
obtained from the smaller laboratory animals, particularly mice. Obviously 
domestic animals that are used for food are usually killed before they have 
reached the age at which neoplastic changes usually occur. 

In horses and dairy cattle, however, breeding lines are known for many 
generations. For example, the thoroughbred line of horses was founded 
largely from the blood lines of three sires, Godolphin Bart, Byerly Turk and 
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Darley Arabian. These three horses were brought to England in 1724, 1689, 
and 1706, respectively. The get of this breed are almost all on record and 
they include thousands of individuals and a great many generations of ani- 
mals. Godolphin Bart alone was the sire of more than 1200 colts. The father 
of the American breed of trotting horses is generally conceded to be Hamble 
tonian X. This colt was foaled May 15, 1849, and his ancestors were known 
for five generations. More than sixteen generations of horses trace their 
lineage back to this famous sire. Intimate data regarding these animals ar 
known, their track records, their offspring and their pedigree. The breeding 
lines of certain dairy eattle go back a great many generations. Milking 
records and breeding data are all recorded. 

All of this great mass of data, which is of value to a student of genetics 
is available, but an important element of economie significance and impor 
tance in human affairs is missing: that is, information regarding the kind 
and incidenee of neoplastic diseases present in these animals. Even if new 
growths are rare it would seem that data on this faet are of importance 
Old pure bred cattle are usually butehered and there is no chance to follow 
them throngh the abattoir and determine the presence or absence of new 
growths. Horses, however, especially if they are of racing stock, usually live 
to old age and die of natural causes. 

Necropsy of horses of racing stock by a competent veterinarian, and thi 
microscopic examination of any tumors found, in consideration of the great 
number of colts from one sire and the large mass of data constantly accumu 
lating, might prove a fruitful source of information for the study of th 


influence of genetic factors in neoplastic disorders. 


—H. D.C. 


The Filtrable Form of the Tubercle Bacillus 


VERYONE who has searehed sputum smears for hours without finding 

tuberele bacilli, while the same sputum readily causes tubereulosis in 
guinea pig, must be anxious to believe in the possibility of the occurrence o! 
another form of the tubercle bacillus than the common acid-fast one. T 
question has arisen whether this other form may be the well-known Mucli’s 
granules, or whether a real ‘‘fluidum contagium vivum’”’ exists. 

Fontes! reported in 1910 that Berkefeld filtrates of tuberculous caseous 
material caused enlargement of the lymph nodes in guinea pigs. He demo! 
strated acid-fast organisms in these lesions. In 1922 and the following year 
Vaudremer® reported similar findings with filtrates from glycerin-free brot! 
and potato water cultures. He believed, as Fontes did, that the tuberculous 
virus passes the filter in the form of Much’s granules. These were formed 
abundantly in his cultures. When the tuberele bacillus grew under the sur- 
face in potato water it developed a nonacid-fast mycelium and numerous 
granules. Inoculation of the filtrate in guinea pigs caused enlargement of the 
lymph glands from which Vaudremer isolated tubercle bacilli of low virulence. 
Valtis® inoculated filtrates of autolysed sputum and found acid-fast organisms 
in the lungs but there were no swollen lymph glands. In another experiment 
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the filtered pus from a monkey node caused typical tuberculosis in a guinea 
pig. Arloing and Dufourt* obtained a filtrable form of low virulence from tuber- 
culous organs which caused tuberculosis of the lymph glands, but they were un- 
able to demonstrate the existence of a filtrable form in culture media. Nor could 
any of these authors confirm Vaudremer’s findings of a nonacid-fast mycelium. 
Several other French authors obtained similar results and in this country Mellon 
and Jost® reported positive findings. On the other hand Cooper and Petroff® did 
not find any evidence of a filtrable form but observed acid-fast granules in 
the lymph glands of 33 per cent of their controls. Montemartini,’ Fessler,® 
Rossetti? and Ruys’® had negative results. 

Fontes used diatomaceous filters (Berkefeld), but most of the other work- 
ers used porcelain filters (Chamberland L2 and L3 According to the mak- 
ers" the size of the pores in the Berkefeld filters varies from 4 to 12 » accord- 
ing to the grade, but Rosenthal’? and Mudd" found that the effective diame- 
ter of the pores is much less, approximately 0.5 ». The makers of the Cham- 
berland filters state that the L2 filter permits small bacilli to pass and that 
the L3 filter retains even the diphtheria bacillus. It is evident that the mere 
fact that the tuberculous virus passes through these filters is not sufficient 
proof that we are dealing with a filtrable virus. The results would have ear- 
ried more conviction if one of the denser filters like L7 had been used. The 
diameter of the pores is not the only factor which determines whether a given 
bacillus will pass through a filter. Both the filter and the bacillus carry a 
negative charge and only negatively charged particles will pass through a 
negative filter. But the pu of the medium and the presence of polyvalent ions 
may change the potential of the organisms and absorption of proteins from 
the tuberculous exudates may change the nature of the porcelain surface. 
Under these circumstances it is not surprising that widely differing results 
were obtained by different authors, and that the experimenters who reported 
positive results have not been able to reproduce these results constantly. 
These differences may not be the result of a capricious behavior of the tuber- 
cle bacillus but may simply be the expression of our deficient knowledge of 
the conditions which influence filtration. 

It has been suggested that the positive results can be explained by the 
occasional passage of an intact tubercle bacillus. This is by no means impos- 
sible. The bacterium pneumosintes of Olitsky and Gates and the Schizosae- 
charomyees filtrans of Lewis are frankly filter-passing. Avian diphtheria, 
Oroya fever, contagious pleuropneumonia of cattle and searlet fever were at 
one time described as caused by filtrable viruses but are now recognized as 
the result of bacterial infection. The opposite has also oceurred. Hog cholera 
was formerly supposed to be the result of infection with the hog cholera bacil- 
lus but is now considered as due to a filtrable virus. 

There are, however, important reasons for not lightly dismissing the 
possibility of a filtrable form of the tuberele bacillus. Most of the authors 
who have affirmed the existence of this form report that it is usually of very 
low virulence and only regains its virulence after many animal passages, if 
at all. In experiments in which guinea pigs were infected with one single 
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his filtrable virus as resembling Poncet’s syndrom: 


found a filter-passing form of Koch’s bacillus in t! 


glands of patients suffering from lymphogranuloma. 
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difference in the tubercle bacillus could influence their filtrability. 


The possibility of spontaneous infection must always be considered 
states that in his experi 


experiments with the tubercle bacillus. 


ments the acid-fast organisms were found principally in the tracheobronehia 
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Calmette" 


lvmph nodes, but no primary effect existed at the point of inoculation. 


points to the possibility of an infection by air, either by the tuberele bacillus 


Do 


similat 


or by an organism similar to the timothy bacillus as suggested by Cooper ar 


Petroft 


bilities and further experiments will have to decide if a filtrable form of th: 


tuberele bacillus exists and whether Much’s granules or an ultramicroseopi 


At present it seems impossible to choose between these different poss 


virus constitutes this form. 
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RY AND CLINICAL MEDICINE, entitled ‘‘The Role of Complement in Health and Disease 





CORRESPONDENCE 


To the Editor.—In an article in the November, 1928, issue of the JoURNAL OF LABORA- 
be 
L. J. Hadjopoulos, M.D., and Reginald Burbank, M.D., from the Laboratories of the 
th Israel Hospital, New York City, the authors, after making a reference to the work of 


ingern, published in 1900, make the statement in regard to complement—‘‘ Subsequent litera 


} 


re offers only fragmentary or indirect evidence of its réle as a protective mechanism.’’ 


so, they make a further statement that this particular phase of the subject had been 


itherto neglected.’’ I beg to point out that important work and observations along this 


of investigation had been published by W. C. Gunn in 1914, by Hiram D. Moore, in 


19, and by Rockwood and Beeler in 1924. Moreover, the experiments, observations and 


clusions of Drs. Hadjopoulos and Burbank parallel to a very considerable extent those to 
found in an article entitled ‘‘Complement in Health and Disease’’ by the writer, published 
the Canadian Medical Association Journal in April, 1926. 

(Signed) Frep T. CADHAM. 


Winnipeg, Canada, Dee. 11, 1928. 


To the Editor.—I regret that in our article ‘‘The Role of Complement in Health and 


sease’’ due credit was not given for an excellent article along similar lines by Doctor Fred 


} 
] 


Cadham of Manitoba, but at the time our work was first prepared for publication and read 
re a New York medical group, Doctor Cadham’s article had not been published, and no 
ther search of the literature was made after that time. 
The work was merely presented as our research during a period of some nine years 
to 1926. 
(Signed) REGINALD BURBANK. 
New York City, Dec. 26, 1928. 
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GENERAL LETTER NO. 1 


The Program Committee earnestly requests the membership of the Society to cons 
and plan now the papers to be presented at the coming meeting and, in order that 
program may be well balanced, of general interest, and in keeping with the prestige of the 
American Society of Clinical Pathologists the Committee requests: 

1. That all those desiring to present a paper will notify the Chairman as early as pos 
sible even if only the subject and not the title can be stated. 

2. That, at least two months before the time of the meeting, five copies of the titl 
and abstract of the paper be furnished the Chairman. 

3. That, in so far as is possible, the papers represent original work of scientif 
general interest. 

4. That it be specifically stated whether or not lantern slides will be used. 

The Committee hopes that there will be a very general response to these suggestions. 

The duration of the meeting and the size of the membership make it obvious t 
perhaps, not all who desire to do so will be able to present their papers. The earlie: 
response, however, the better will be the opportunity for a place on the program. 

RoserT A. KILDUFFE, M.D. 

CHAIRMAN, PROGRAM CoMM. 
ATLANTIC City HOSPITAL 
ATLANTIC City, N. J, 
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GENERAL LETTER NO. 2 


Preparations are being made for a Scientific Exhibit at the Portland meeting of the 
American Society of Clinical Pathologists. Undoubtedly many of our members have some 
interesting specimens, apparatus, or technical methods that they may desire to show to the 
Fellows at the Convention. 

We shall appreciate any cooperation on your part in making this feature of our annual 
meeting a source of instruction to our membership. Kindly let me know what we may expect 
from you in this field so that we can make the proper arrangements for its display. 

E. D. DowNInG, M.D. 
CHAIRMAN, COMMITTEE ON EXHIBITS 
WooDMAN SANITARIUM 
WooDMAN, COLORADO. 


GENERAL LETTER NO. 3 

At the last meeting of the Society in Minneapolis it was unanimously agreed that there 
would be an annual award of a prize to be bestowed on the member of the Society who 
shall have made the most valuable and original contribution in the field of clinical pathology, 
this prize to be ealled ‘‘The Ward Burdick Award of the American Society of Clinical 
Pathologists.’’ The nature of the award shall be decided on, and the winner selected by the 
Research Committee. For this year, at least, the award is to be given irrespective of the 
subject studied, although possibly in later years other committees may see fit to limit the 

ld to research on certain subjects. 
It is hoped that many of our members will submit their work for the consideration of 
e Research Committee at the same time that the papers are sent to the Program Committee 
so that ample time is allowed for mailing the same to the various members of the Research 
Committee for their perusal. No papers will be accepted from applicants later than two 
months before the next annual meeting in Portland. Your Committee has deemed it 
advisable at this time to allow any member, whether conducting a small laboratory or work 
ng in a large institution to compete for the prize, realizing as we do that the individual 
efforts and originality are the basis for estimation of merit. 

The Committee has been considering the advisability of endeavoring to foster the 
study of certain conditions such as ‘‘Undulant Fever,’’ ‘‘Agranulocytosis,’’ ‘‘ Acute 
Leucemia,’’ by our members throughout the country, with the idea of suggesting to the 
President and the Program Committee that a half day be given over at our next meeting for 
papers on one of the above subjects, followed by a round-table discussion on the matter. 
It is suggested that by such a plan many of our members who are so situated that they 
cannot devote much or any time to a definite problem of research, may be able to bring in 
good case reports and experiences which, when collected, will be of great mutual benefit. If 
such plans are ultimately agreed upon it is hoped that ample photographs, slides or 
pathologie material will be presented for a thorough discussion of any ease or cases described. 
Any suggestions in regard to the above method or procedure or other matter of research will 


ratefully received by your Committee. 





ALVIN G. Foorp, M.D. 
CHAIRMAN OF RESEARCH COMMITTEE. 


THE REGISTRY OF TECHNICIANS—PROPOSED WORKING SCHEME 
I, NAME 


1. The Registry shall be known as The Registry of Technicians of the American Society 
of Clinieal Pathologists, and shall be directed by a Board of Registry of six members ap- 
pointed by the Society. 

II, OBJECTS 

1. The objects of the Registry shall be: 

a. To establish the minimum standards of educational and technical qualifications for 
various technical workers in the clinical, research and public health laboratories. 
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To classify them according to these standards. 






e. To receive applications for registration and issue a certificate of registration t 


those who meet the minimum standards of requirements. 






d. To register schools which offer an acceptable course of laboratory training. 





e. To conduct a placement bureau for registered laboratory technicians. 


« 






f. To cultivate a high ethical standard among laboratory technicians in accordance 


with the code of ethies established by the American Society of Clinical Pathologists 






REGISTRY 





Ill. BOARD OF 












1. The Board of Registry shall be composed of six members elected by the Ameri 





Society of Clinical Pathologists, two members to be appointed by ballot to serve for thr 





years at each annual meeting of the Society or until their successors have been elected. ‘1 





first Board shall consist of six members, two of whom shall be elected for a term of o1 






year, two for a term of two years and two for a term of three years. It shall elect its 





own chairman from among the holdover members and Secretary-Treasurer. 





2. The Board of Registry shall be authorized to employ a director who is empowered 





to manage the 


affairs of the Board. 





3. The duties of the Director shall be to administer the office of the Board by taking 





f registration of technicians, issuance of certificates, and conducting a placement 





charge oO 





bureau and such other business as may be necessary to carry out the functions of this Boa 






He shall be directly responsible to the Board. 













IV. CLASSIFICATION OF LABORATORY TECHNICIANS 

















1. Technical workers in the clinical research or publie health laboratories shall | 






classified according to their education, training and experience, as follows: 


a. Medical Technologist. 






b. Laboratory Technician. 





2. Medical Technologist shall signify one who possesses a university degree with at 
g suit) I g 





least one year in basic sciences including chemistry, bacteriology, physiology and patholog) 






with laboratory demonstration or credit equivalent to the same as determined by the B 






and at least one year of practical experience in a recognized laboratory, devotes hims: 





wholly to the technical work of a medical laboratory, and has rendered a valuable ser 






in the field of laboratory medicine through research, teaching or other scientific endeay 






Medical Technologists shall be elected annually by the unanimous vote of the Board of 






Registry. A laboratory technician who possesses no college degree but who has rendered 






long and faithful service in a recognized clinical, research or public health laboratory in 






a responsible capacity, may be eligible to this designation. 






- 


3. Laboratory Technician shall signify one who is fully qualified to render gener: 






special technical service in a clinical, research or public health laboratory under the s 





vision of a qualified director, and shall exhibit the following minimum preparation 






qualification. 





a. Graduation from an accredited high school. 





b. One year of didactic work in basic sciences including chemistry, bacteriology, 





physiology and pathology, together with laboratory demonstration, or credit equiv 






to the same as determined by the Board. 





ce. Six months of actual experience in a recognized clinical, research or public h¢ 






laboratory. 
4. Laboratory Technician or Medical Technologist who limits his work in a ¢ 





special field shall be so designated as Bacteriological Laboratory Technician, Chemical Lal 
oratory Technician, Public Health Laboratory Technician, ete., in the case of laborator, 







technicians and bacteriologist, serologist, parasitologist, ete., in the case of medical tech 






nologists., 
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we REGISTRATION OF TECHNICIANS: 
l. Candidate shall pro 
the Director of the Bo 


CERTIFICATES 
perly fill out an application blank of the Registry 
ard of Registry. 

2. A registration fee of three 


dollars shal] 
returned if the 


accompany 
application is rejected. 


3. Annual renewal of the 


certificate js required for Which a fee of 
charged. 


one dollar is 
4. Upon the receipt of application the Director sh; 
of each applicant and the result shall be 
shall be done by the 


ill conduet a I 
filed with the application, 


at the annual meeting, 


reliminary investigation 
Certification of applicants 

Board of Registry 

9. A certificate of registration shall be issued to all applicants accepted by the 

Registry, 

6. A certificate may be revoked at any 


time for cause by 
may be granted on 


order of the s0ard. A 
hearing request. 
VI. EX AMINATION 
examination may be determine the 
applicant in whieh examinations shall 
be conducted at a place and by a member of this Society as arranged by the Director of 
. the Board. 


l. A formal 


deemed necessary by the Soard to 
qualifications of an 


case, written, ora] and practical 


“. An additional fee of $10.00 to cover the expense shal] be charged the applicant. 
VII, REGISTRATION OF 


l. The Boar 


representative, the 


SCHOOLS For LABORATORY TECHNICIANS 
1 shall investigate, classify and periodically inspect through an accredited 
schools and laboratories Which conduct a training course for laboratory 
nicians, 


~. These schools and laboratories may register with this 


course of 


rt 


soard and receiye an 
training given meets the 
of one dollar shall 


annual 
eate of registration provided the 


approval of this 
Board. An annual registration fee 


accompany the spplication. 


VIII, PLACEMENT BI REAU 
. l. Registered technicians and technologists may, upon proper application, be placed 
gh this Bureau operated by the soard, 
~. A fee equivalent to five 


per cent of the first 
nician 


month’s salary shall be 
Who obtains employment t] 


charged to 
trough this Bureau. 
IX. CODE OF ETHICS 


All registered technicians and technologists shall } 


2 


e required to strictly 
of Clinica] Pathologists, 
the supervision of a 
» On their own initiative, 
ras it is self-evident in 


ase 


observe the 
Ethies as defined by the American Society 

Shall agree to work at all 
2 ¢ nd 


‘er no circumstances 


namely, that 
times under qualified physician and 
render written or 
the report, or advise ph 
» OF Operate a laboratory 


or clinical pathologist. 


oral diagnoses except 


ysicians and 


others in the tre atment 
independently without the 


Supervision of a qualified 


News and Notes 
chnicians of the Americ 
£ quite satisfactorily 





The Registry of Te an Society of Clinica] Pathologists is now 


considering the short period that it has been established. The 
ms and objects of the Registry are presented on another page. 
The establishment of the Registry will prove a great boon both to technicians as well 
° the hospitals and clinical pathologists. In this age of efficiency and mass production 
"se and growth of this handmaiden to the physician will be of inealeulable value in 
; “e saving of human lives by placing properly qualified technicians in localities where there 
~ Rone at present. 
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Technicians are rapidly availing themselves of the opportunity to obtain certificates in 
the Registry, thus raising the status of their craft to an elevated and respected position. 


Members will kindly report any change in address to the Secretary of the American 


Society of Clinical Pathologists, Metropolitan Building, Denver, Colorado. 
The Service Bureau of the American Society of Clinical Pathologists has also been activ 
in making contacts between pathologists seeking a change in location and institutions desirous 


of engaging their services. 


The next annual meeting of the American Society of Clinical Pathologists will be held 
in Portland, Oregon, July 5, 6, and 8, 1929. All members are urged to make plans to attend 
this convention which besides promising a great intellectual feast will also enable them to 


visit our great far west. 


The attention of the members of the American Society of Clinical Pathologists is 
called to the fact that at our next convention in Portland, Oregon, one-half day will be 
devoted to a group presentation and general discussion of the subject of ‘‘Undulant Fever.’’ 
Participation in this symposium by all the members is earnestly requested by the Program 


Committee and Research Committee. 





